YOOCWOOG 
0 


* 


KOOCOOSOOK ICRC 


ie 


“ 
ij 
. 


A\ __ REPORTS FROM THE AMERICAN 
CHEMICAL SOCIETY MEETING 
AT NEW YORK 


Page 
ACS Presidential — 
World Population Explosion 
ACS Agriculture and Food Research 
ACS Fuel Research 
ACS Rubber and Plastic Research 
ACS Biological Research 
OCTOBER ACS Medicinal Research 
1960 ACS Other Papers 
Fluorine Analyzer: Apparatus Article 
Chemical Companies: Allied Chemical 
Proudly Presented 
New Chemical Patents 
For The Home Lab: Sulfuric Acid 
Chemistry Quiz 
Isolation of an “Enzyme”: STS Project Report 
On the Back Cover 
Book Condensations 
Chemistry Comments 


Editorial: 


Chemistry — A Ta e 
- Inside’ Frortt Céver 
ently >! 


A SCIENCE SERVICE PUBLICATION 








Chemistry—A Tool Science | 


> You are att familiar with the usual definition of science. Science is 
knowledge that has been organized for use. The study of science involves 
the search tor knowledge and the organization of such knowledge so that 
it can be used. 


Some sciences serve as basic tools for the other sciences. Of course mathe- 
matics is a basic tool for all sciences. Chemistry and physics are tool sciences 
for all of the natural sciences. The knowledge and techniques derived by 
physicists and chemists are utilized by the other natural sciences such as 
biology, geology, astronomy, meteorology and archeology. 


Science as a whole is divided into two main areas, the social sciences 
and the natural sciences. The natural sciences deal with knowledge con- 
cerning the world of nature while the social sciences deal with knowledge 
concerning the social interactions of the human race. The natural sciences 
fall into two categories, the biological sciences and the physical sciences, 
The biological sciences deal with the knowledge concerning living organ- 
isms while the physical sciences deal with knowledge concerning inanimate 
nature. 

Physics and chemistry are the two basic physical sciences. The other 
physical sciences deal with more limited areas of knowledge. It has been 
pointed out recently that it is only in the area of the natural sciences that 
man is able to agree upon the relative value of data. In the social sciences 
there is extensive and serious disagreement about what constitutes the truth 
and its significance. 

No one should feel that the science of chemistry is unrelated to the other 
sciences. Modern science has progressed by using the knowledge and _tech- 
niques of chemistry in many areas. 
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Highlights from the 
138th National Meeting 
of the 
American Chemical Society 
at New York in September. 


This report on the meeting 
starts with the following ex- 
cerpt of the presidential ad- 
dress by Dr. Albert L. Elder. 


> Dr. ALBert L. Exper, coordinator 
of research, Products Co. of 
Irgo, lll., president of the American 
Chemical Society, called the attention 
of the Society’s members to the need 
for more food and more goods for an 
ever-increasing number of people. Ex 


cerpts follow: 


Corn 


The world population explosion is 
not a nightmare that might come true 
in our grandchildren’s lifetime. It is 
a reality today — an immediately ur- 
gent problem. The obvious solutions 
are increased food production, im 
proved food distribution and planned 
family size. Yet, all of these solutions 
are bogged down by long established 
economic, political, religious or social 
conventions. Changes in these can oc- 
cur only through re-education, but in 
most instances this may take genera 
tions. 


In 1950, North Americans had 
about 43 per cent of the world’s in 
come, but comprised only 9 per cent 
of the total world population and oc 
cupied only 16 per cent of the land 
area. By contrast, Asians living on 
about the same amount of land com 
prised 55 per cent of the world’s pop- 
ulation but had a mere 12 per cent 
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World 


Population 


Explosion 


of the world’s income. Annual income 
amounted to about $50 per individual 
in Asia as contrasted to $1100 in 
North America. Even the poorest 
Americans are better off than the av 
erage in many parts of the world 
where large numbers of people are 
chronically hungry, poor and illiter 
ate. 


It took over 5000 years of human 
history up to about 1820 to reach a 
world population of 1.1 billion. With 
in the following century, population 
doubled. Now, it stands at about 2.8 
billion and could reach 3 billion early 
in the 1960's. Thus, in less than 50 
years there has been an increase in 
population equivalent to that which 
occurred during the first 50 centuries. 


Today, if we could solve the distri 
bution problems, there would be food 
enough for everyone. 


Admittedly, there is a limit to the 
amount of arable land. About 70 per 
cent of the earth’s surface is under 
water. Although it would be possible 
to “farm” seas and lakes, very little 
real progress has yet been made in do 
ing so. 

Of the remaining 30 per cent of the 
earth's surface, some 18 per cent is 
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mountainous, rocky, forested or 
swampy and has limited value in food 
production, even for grazing. It does 
serve other important purposes, such 
as control of water supplies. Another 
nine per cent is continuously too dry 
or too cold for farming. 

This leaves a mere three per cent 
of land really useful for poseneing 
That is between | and 1! 
per person at the present population 
level. 


food. » acres 


Damage by insects, rodents and 
other pests has been a continuous 


problem since man first began raising 
and storing foods. At present it is still 
a major economic problem. Such loss, 
1 large part preventable, 
atau when it means 
the starvation of people. In 1958, in 
Ethiopia alone, locusts destroyed 
enough crops to teed a million people. 
In the United States, even with our 
comparatively good control methods, 
losses of foods to insects and other 
pests still run high. For example, corn 
borers caused 100) million 
bushels of corn in 1958. 

The minimum daily requirement 
for protein may actually be quite low, 


since it is 
becomes 


loss of 
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Wheat—New Absorbing Agent 


> AN IMPORTANT new use for wheat 

- as a research tool to improve fu- 
migants, separate air pollutants and 
diagnose gas poisoning — may result 
from the discovery of its unique ab- 
sorbing properties says a Canadian 
chemist. 


Wheat has the ability to absorb dit 


perhaps no more than 30 grams of; 
complete protein for an adult. The 
retically, this could be supplied by a 
all-rice diet containing small amount 
of fish or poultry. 

There are ways of getting aroun 
the problem of lack of animal pro 
teins. For example, mixtures of vari 
ous readily available vegetable prod 
ucts can provide the necessary amin 
acids and sufhcient protein for an ade 
quate diet. Such mixtures are far les 
expensive than milk and may be pre 
pared from local vegetable product 
supplemented with small amounts oj 
whichever amino acid (usually lysine 
is needed to make a complete protein. 

No one suggests that it is morally 
wrong to keep people alive. But cer 
tainly nothing is gained by allowing 
families to expand beyond their ca 
pacity to have healthy, productive 
lives. In the long run, a method and 
possibly the best method for the pre 
vention of the population explosion is 
planned families. 

In conclusion, | want to point out 
again that it is high time chemist 
took an active interest in these prob 
lems. 


ferent types of at varying rates 
making it possible for chemists t 
separate and chart gas distributior 
patterns, said Ben Berck, a chemis 
of the Canada Department of Agri 
culture, Research Branch, Winnipeg 
Manitoba. In wheat act 
as a “chromatographic column” — at 
important instrument used for gas an 
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alysis. In chromatographic columns, 
carbon tetrachloride is used as a “take 
down” agent to recirculate § 
which have been absorbed by the col 
umns. In the same way, carbon tetra 
chloride has proved capable of releas 
ing fumigant gases trapped in wheat 
storage elevators, thus increasing pro- 
tection from insect and fungus attack 
at all levels in stored grain, he said. 

Studies involving 5,000 gas meas- 


gases 


urements were carried out over a 13 


“Trap” 


>» CorN HAS Lots of niacin in it, yet 
persons eating high-grade corn diets 
still get pellagra, a niacin-deficiency 
disease. Nutritionists and chemists, 
long puzzled over this paradox, now 
have a reason for it. 

Donald D. Christianson, a U.S. De- 
partment of Agriculture researcher in 
Peoria, Ill., said five weeks of experi- 
ments with rats revealed a chemical 
trap in corn that captures the niacin. 
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month period on applications of gas 
eous insecticides and fungicides singly 
and in combination with carbon tetra 
chloride. Because of its preferential 
“hold back” or retention effect, wheat 
was shown to behave as if it were a 
chromatographic column towards fu 
migant gases, the Division of Agri 
cultural and Food Chemistry was told. 

John Solomon, also of the Canada 
Department of Agriculture, was co- 
author of the report. 


In Corn 


The trap would release its grip on 
niacin, however, after alkali treat- 
ment, Mr. Christianson said. He ad 
ded that there is a nutritional parallel 
to his experiments. 

In countries where corn is used in 
tortillas there is less pellagra than in 
other high corn-consuming areas. In 
the manufacture of tortillas, an alka 
line treatment is used. This may liber 
ate the niacin. 


New Analytical Technique 


> ProrecTiIoN against radiation pollu- 
tion of food may be aided by a new 
monitoring technique described by a 
University of Nevada chemist. 

The precise measurment of radio 
active cesium present in !5 ounce of 
plant or animal tissue, and the re- 
covery of strontium-90 in a form that 
can easily be measured, are now pos 
sible, according to Clitton Blincoe of 
the university's department of agri 
cultural chemistry. The elimination of 
certain difficulties previously associat 
ed with fallout detection in food also 
is achieved by the chemical precipita 
tion method, which uses conventional 
equipment and is not influenced by 
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other ray-emitting chemicals in food, 
he said. 

Cesium 137 is one of the most wide- 
ly distributed, long-lived fission prod- 
ucts. Unlike strontium-90, which is a 
bone seeking material, radioactive 
cesium settles into the tissues of plants 
and animals where it may pose a 
threat, especially in agricultural prod- 
ucts. 

“The method gives 100 per cent re 
covery of carrier cesium in 5 grams of 
muscle, bone, wood, or plant ash,” 
Mr. Blincoe said. “It also permits 
quantitative recovery of strontium-90 
for analysis.” 
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Chemical separation of cesium from 
an ash solution of plant or animal 
tissue is achieved through co-precipi- 
tation with a compound known as 
cobaltous cobalticyanide, which re 
duces the sample to a volume measur- 


able with an ordinary radiation count 

A small element of cesium carrier 
is used as a tracer in the studies. Ru- 
thenium and another element that 
give off interfering radiation are re. 
moved by the method. 


Plastic—Coated Fertilizer 


> Tue Latest in garden wear — for 
fertilizers — are pl: istic coatings Dr. 
Kirk Lawton, professor in soils at 


Michigan State University reported. 
The purpose of the coating is not 
to minimize odor. The dressed-up fer- 


tllizers can create “lush lawns and 
gorgeous gardens” better than con- 


ventional uncoated fertilizers because 
the coating slows down the rate at 
which their various constituents are 
released to the soil, he explained. 

The plastic coatings on fertilizer 
makes it possible to meter out the nu- 
trients more nearly as plants require 
them, Dr. Lawton said. 

Laboratory and greenhouse experi- 
ments carried out by Dr. Lawton 
showed that a coated fertilizer lost 


only 5.4% of its potassium (an import- 
ant fertilizer mineral) while the same 
amount of uncoated fertilizer lost 
81.3% in the same period of time. 

Most fertilizer used on farms and 
gardens and lawns in the United 
States is applied before or at the time 
a crop is planted or starts growing. 
The components of soluble fertilizers, 
therefore, are largely free to react with 
soil minerals. At this time the nutri- 
ent requirements of seedlings or trans- 
plants are small. 

Plastics used for coatings in the ex- 
periment included vinyl acetate, para- 
ffin, ger ov resin and polyethylene, 
all which were effective in reduc- 
ing ct rate at which soluble fertiliz- 


ers normally dissolve soils. 


Fallout In Milk 


> A rast on-the-spot test for detection 
hazardous fallout in milk was de- 
scribed by a woman chemist of the 
U.S. Atomic Energy Commission. 
The method, based on a series of 
chemical techniques, can analyze 20 
samples of milk in four to five hours, 
compared with the 3 or + weeks re- 
quired for conventional analysis, said 


Miss Doris C. ee of the AEC 
Health and Safety Laboratory, New 
York. The method has particul: ir val 


ue for field testing in cases of acci 
dental pollution from nuclear proces 


ses, she pointed out. 

Accuracy of the method has been 
confirmed through tests on 1960 milk, 
which agree with those previously 
obtained through conventional, time- 
consuming methods. The test entails 
the separation of radioactive strontium 
from other materials by means of ED- 
TA (ethylenediaminetetraacetic acid), 
which has the ability to grab hold of 
the strontium atoms. The radioactive 
strontium can then be measured by 
radiometric methods, the Division of 
Analytical Chemistry was told. 
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Long term analysis has proved ade 
quate for monitoring ri idio; active 
in air, water and food ma 
result of atomic 
The increasing use of nuclear reactors 


as power sources, however, creates the 


stronuum 


terials as a testing. 


possibility of accidental local contam 
many orders of magnitude 
than the fallout levels, Miss 
Sutton explained. In such emergencies 


mations 
greater 


, rapid method for accurate measure 
ment of radiostrontium in a variety 
of foodstuffs would be needed, es 
pecially in milk. 

“The method presented shortens 
the time required for analysis and as 
sures recovery of the strontium from 
liter (1.1 quart) milk samples which 
are suitable for both qualitative and 
quantitative radiometric 
0,” the chemist said. 


assay of Sr 


Fuel Research 
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“Up to 20 analyses may be perform 
ed by a single analyst in four to five 
hours after receipt of the sample in 
the laboratory. The estimate of Sr-90 
content is a maximum value 
therefore, a suitable 
gency screening. 





and 

basis for emer 
There is no need for 
elaborate equipment or dangerous re 
agents so that the 
some type 
facilitated.” 


establishment of 
of field analysis system is 


The most widely used methods for 
the determination of radioactive stron 
tium in milk provide a high degree 
of accuracy but the “time necessary 
for the analysis prohibits their use 
under emergency conditions,” she 
said. 

George A. Welford, a chemist of 
the A. E.C. Health and Safety Lab 


oratory, Was co author of the report. 


Absorbs Heat for Jets 


> Fricip FveLs may be used to propel 
jet planes as they go faster and high- 
er. 

Liquid methane and propane are 
being evaluated as fuels for the next 
generation of aircraft, according to 
Rebert R. Hibbard of the National 
\eronautics and Space Administra 


tion’s Lewis Research Center in Cleve 


land. 

Since methane gas becomes liquid 
at normal pressures only when cooled 
to 259 degrees Fahrenheit below zero, 
and propane at 44 degrees below zero, 
they would have to be kept at those 
temperatures in a plane's fuel tank. 

The search is on for new fuels for 
they fly faster and 
and excess heat 


jets because, as 


higher, more more 
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from the engines must be dissipated. 
The most efhicient way to do this is 
to “dump” the heat into the fuel just 
before it is used. This, of course, 
raises the temperature of the fuel, and 
the temperatures are getting to the 
point where they “gum up” the fuel. 
Very small but troublesome amounts 
of gummy materials are formed which 
foul aircraft heat exchangers and clog 
fuel injection nozzles. When jets get 
faster currently used fuels will not be 
able to absorb all the excess heat of 
the more powerful engines. 

But liquified methane, or natural 
absorb about times as 
much as current jet fuels, and about 
twice as much as even the most high- 
ly refined kerosene-type fuels. 


gas, can five 
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The problems of cooling the natur 
al gas to a liquid, and keeping it that 
way in tanks on the ground and in 
the plane are formidable but not in- 
surmountable, Mr. Hibbard said. 
Liquefaction of natural gas has been 
practiced for many years, he pointed 
out, and recent developments have 
made it practicable to ship the gas in 
a liquid state from Venezuela to 





Great Britain. Experiences with pro- 
pellants in various missile systems 
have helped solve many of the engin. 
eering problems associated with the 
handling of the liquid. 

Only a quarter-inch thickness of the 
insulating materials in the plane's 
tanks would serve to keep the fuel 
liquid during flight, Mr. Hibbard 
commented. 


Exhaust Control 


> Tue new California law on auto- 
mobile exhaust control is a multi- 
million-dollar challenge to chemical 
engineers and chemical marketing ex- 
perts. 

The law eventually will require 
California motorists to install exhaust 
gas control devices on their cars — 
probably afterburners said Dr. W. L. 
Faith, a chemical engineer and man- 
aging director of the Air Pollution 
Foundation, San Marino, Cal. After- 
burners are units that burn 
hydrocarbons and carbon monoxide 
emitted from engines. 


excess 


One of the two afterburner types 
currently under development uses a 
catalyst (a chemical agent) to increase 
burning efhciency. Its acceptance 
would mean a potential 150 to 250- 
million-dollar annual outlet for cata- 
lysts. 

If other states eventually require 
afterburners, as a result of increased 
concern of the Public Health Service 
over the possible relation between 
lung cancer and auto exhaust, then 
the potential chemical market would 
soar 10 times as high, the speaker 
predicted. 


Competing for this lucrative mark- 


et is a direct flame afterburner that 
lasts longer but is made from more 
expensive materials. Which, if either, 
“will grab the lion’s share of the 
market” is not known, he said. 

The basic law covers both new and 
used motor vehicles on a_ schedule 
that will bring 80 per cent of the 
state’s cars into compliance over a 
three-year period. The limitations on 
carbon monoxide (1.5 per cent) and 
hydrocarbons (275 parts per million) 
in exhaust gases are expected to re- 
duce the atmospheric concentration of 
carbon monoxide by 60 per cent and 
of hydrocarbons by 80 per cent. 

Since catalytic devices operate at 
lower temperatures, they appear to 
have advantages in warm-up time and 
the use of less expensive materials of 
construction. The direct-flame after- 
burners require stainless steel or cer- 
amics. 

The exact nature of the oxidation 
catalysts currently under development 
has not been disclosed, but the active 
components are probably one or more 
of the oxides of copper, silver, zinc, 
aluminum, iron, cobalt, nickel, palla- 
dium, or platinum. It is not unlikely 
that at least 90 per cent of the weight 


of the catalyst may be the carrier on} 
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which the active components are de 
sited. The most commonly mention 
ed carrier is a special grade of alum 
ina. 

After economic units have been de 
eloped, they must be submitted to 
the Calitornia Motor Vehicle Pollu 
tion Control Board for testing and 
certification before they may be of 
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fered tor sale in California. Capital 


costs for manufacturing facilities will 


be considerable, and specialized dis 
tribution problems may be encounter 
ed. The big eventual market will be 
for new motor vehicles. In this area, 
the desires of the automobile manu 
facturers must be met, in addition to 
the requirements of the State Board. 


Sulfur—Eating Bacteria 


> Bacteria THAT “eat” sulfur may 
substantially cut down on offensive 
smells from the smoke stacks of in 
dustrial and power plants, “a problem 
of major importance.” 

Three reseachers with the Depart 
ment of the Interior’s Bureau of 
Mines in Pittsburgh said that bacter- 
ia, called Ferrobacillus ferrooxidans, 
oxidize sulfur-containing materials 
eight to 13 times faster than the ma 
terials oxidize in the air without the 
bacteria. The scientists are M. H. Ro 
goff, M. P. Silverman and Dr. Irving 
Wender. 

These bacteria are found naturally 
in environments containing sulfide 
minerals. Sulfur occurs in coal in a 
variety of mineral forms such as iron 
pyrites, marcasits, sulfates and organ 
ic compounds. When coal is burned, 


the pyrite sulfur is turned loose and 
becomes an obnoxious air pollutant in 
the form of sulfur dioxide. 


The bacteria oxidize the sulfur in 
coal as part of their regular metabolic 
processes, it was pointed out. 


The researchers discovered that 
when bituminous coal of two to four 
per cent sulfur content, ground but 
otherwise untreated, is subjected to 
the action of the bacteria, desulfuriza 
tion occurs. In a system containing 
only the bacteria, coal and acidified 
water, up to 65 per cent of the pyrite 
sulfur was from the coal 


after a 72-hour incubation period. 


removed 


A series of coals now is being 
screened to determine the applicabi- 
lity of the process to larger scale work, 
it was said. 


Rubber and Plastic Research 
American Adapts Russian Resin 


> It rook AN American to find a com- 
mercial use for a Russian-discovered 
resin that has been sitting unused on 
the laboratory shelf ever since 1903. 

The resin, formolite, was discover- 
ed by the Russian chemist Nastyukov. 


rier on| [tis made from formaldehyde and an 
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“aromatic” organic compound, Dr. J. 
E. Goodrich, research chemist with 
the California Research Corporation, 
Richmond, Calif., reported. It is Dr. 
Goodrich who found the use for the 
Russian resin. 

By adding a dispersing agent to the 


/ 
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resin, Dr. Goodrich has produced re- 
sins with very small particle size and 
large surface area with many poten- 
tial uses as thickeners in lubricating 
grease, lacquers, paints, varnishes, 
inks, putty and adhesives. 
Nastyukov found that aromatic 
compounds react with formaldehyde 
at room temperature in the presence 
of concentrated sulfuric acid to give 
yellow which will not melt 


Rubber That 


> RupBER THAT CAN take extremes of 
heat and cold was reported to the 
American Chemical Society. 

A new nitroso rubber is not only 
flameproof. It extinguishes flame. It 
also remains flexible and usable at 40 
degrees below zero Fahrenheit, is re 
sistant to solvents and a wide variety 
of strong chemicals and stands up 
against sunlight and ozone, Dr. J. C. 
Montermoso of the U.S. Quartermas- 
ter Research and Engineering Com 
mand, Natick, Mass., said. 

Used to coat fire-hghting uniforms, 
the new material will provide greater 
protection for firemen. It will also 
protection against nuclear 
blasts which generate short-impulse, 


resins 


give some 


easily and which are insoluble in or. 
dinary solvents. 

The advantage of the American. 
adapted Russian resin in lubricating 
greases, said Dr. Goodrich, is that the 
high temperature performance of the 
grease is not limited by the high melt. 
ing point of the thickener. 

In fact, melting points of these 
resin-thickened greases are in excess 
of 500 degrees Fahrenheit, he said. 


Puts Out Fire 


high intensity heat, Dr. 


said. 


Montermoso 


To chemists, 
interesting 
“backbone” is made of 
gen and nitrogen. 


the nitroso rubber js 
because its molecular 


carbon, oxy- 


Direct contact with a flame causes 
the rubber to give off a gas which 
tends to extinguish the flame, Dr. 
Montermoso said. 


Working with Dr. Montermoso in 
the research project were C. B. Grif 
hs and Angus Wilson of the Quarter 
master Research and Engineering- 
Command and G. H. Crawford of the 
Minnesota Mining and Manufacturing 
Company, St. Paul, Minn. 


Polyurethanes 


PLAstics that outwear steel, 
yet stretch like rubber were described. 
The new materials — from a class 


> New 


of chemicals known as polyurethanes 
— are expe ‘cted to find use in heavy 
duty applications such as tires for lift 
trucks, skids for jet planes, and gears, 
reported C. F. Blaich, Jr., of the Car 
win Company, North Haven, 
necticut. 


Con 


The polyurethane compounds are 
made from a combination of three 
classes of chemical building blocks 
known as isocyanates, polyesters and 
amines. 

3y the proper selection and pro 
portioning cf the ingredients, prod- 
ucts can be prepared that literally 
are tougher than mild steel, but which 


can be stretched to double their 
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length. When the force is released 
they snap back to their orginal length, 
he said. 

At one end of the spectrum of prod 
ucts that can be made from the poly 
urethane ingredients are putty-like 
materials and at the other end, brick- 
hard solids. Molecules tied together 
with highly flexible joints or ‘bonds 
form the soft compounds; those link 
ed together with inflexible 
bonds produce the hard, tough, but 
stretchy materials, he added. 

The higher strength members of 
the versatile plastics family have dem 
onstrated “fantastic resistance” to 
heavy loads and to abrasion. 


rough, 


Used as tips for high pressure air 
through which diamond dust 
and other abrasives are sprayed, the 
polyurethanes far out-perform rubber, 
steel or carbide, 


guns 


and even last much 


Talcum 


> (OvIETER, riding auto 
tires may result from research on tal 
cum powder. 

Talc, 


lum 


SMOOTHER 


a mineral containing magnes 
and silicon, is ordinarily used in 
the rubber industry as a dusting pow 
- to keep raw rubber from sticking 
) processing machinery. It also has 
on used as a filler in solid rubber 
products. 
been made 
when ground by newly de 
‘ultrafine” 


comes an effective 


The discovery has now 
that talc, 
veloped ‘ techniques, be 
reinforcing 
synthetic rubber 
(SRB). Perhaps more important, the 


finely ground tale enhances the 


agent 
lor one type ol 
pow 
ertul rubber reintorcing qualities of 
carbon black, reported M. F. Warn 


OCTOBER 1960 
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longer than diamond tps. 

Formed into solid wheels for litt 
trucks, these polyurethane elastomers 
can support up to 20,000 pounds per 
wheel, and have stood up for three 
years under conditions where the best 
rubber wheels, capable of supporting 
but 5,000 pounds per wheel, 
only six weeks. 

As rear wheels on jet aircraft, poly 
urethane survives five and 
still remains serviceable, while rubber 
wheels must be replaced after each 
landing. 


lasted 


landings 


Potential uses for the new materials 
seem unlimited. As 
parts in machines, they offer 
operation and long life. Their resis 
tance suggests that the service life of 
bulldozer blades and steel mine shoots 
can be greatly extended by the use of 
coatings of polyurethanes. 


gears and other 


silent 


Powder 


er, chemical engineer with the Sierra 
Tale Company, South Pasadena, Cal. 

Carbon black, which 
makes up 15 to 
weight of a 


commonly 
20 per cent of the 
tire, 1S acknowledged to 
be the greatest rubber reinforcing ag 
ent. When the new tale was used in 
a ratio ol a part to four parts ol 
carbon black 
showed 


, the rubber compositions 
Dishes tensile strength and 
elongation (stretchability) than with 
either black or talc This was 
true whether the tale was substituted 
for part of the black or added to it. 

Tensile 


alone. 


strength was increased by 
200 pounds per square inch and ul 
timate elongation was increased trom 
700 per cent to 850 per cent through 
of tale, it 


the use was reported. 
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While improving these key physical 
properties, the ultrafine talc also 
makes the carbon black reintorced 
rubber easier to process by reducing 
heat buildup and shrinkage. The prac- 
tical results of this would be smooth- 
er extruded rubber parts and a de- 
crease in mixing and milling costs. 

The reinforcing effect of the talc 
may be a result of its ability to dis- 
rupt the usual chain-like structure of 
the black and to disperse it in the 
form of smaller particles in the rub- 
ber formulation, he indicated. 

The best answer seems to be “low 





Biological Research 


modulus” compounds, which give 
easily under normal stresses but retain 
high strength under unusual stress, 
Interestingly, mixtures of the rubber 
with ultrafine tale and carbon black 
have much lower moduli than the 
straight carbon black and rubber mix 
tures. This, plus the higher ultimate 
strength, strongly suggests that mix- 
tures of ultrafine talc and the present 
commercially produced blacks hold 
the answer to this problem. 

R. L. Lamar and H. T. Mulryan, 
also of the Sierra Tale Company, were 
coauthors of the paper. 


Antibodies Locate Molecules 


> An iron “KEY” which promises to 
unlock secrets of the structure of the 
living cell was described. 

Using this key, Dr. S. J. Singer, 
professor of chemistry at Yale Uni- 
versity, has been able to detect and 
localize individual protein molecules, 
he told the Society’s Division of Bio- 
logical Chemistry. The research was 
done at the University of California 
in Berkeley, where he has been on 
leave as a Guggenheim Fellow. 

Advances in the use of the electron 
microscope in the last ten years have 
enabled investigators to visualize with 
great clarity a wealth of structural 
detail within cells and celluar bodies 
that was not previously known to ex- 
ist. 

What they see, however, is a pic- 
ture of the electron scattering power 
of a thin section of a cell, and this 
does not permit seeing the localization 
and distribution of specific proteins 
and other large molecules which go 


Do 


10 


to make up the cell, Dr. Singer point 
ed out. Most of these large molecules 
have similiar electron scattering pow 
ers and cannot be distinguished, he 
said. 

Professor Singer and Dr. Anita F. 
Schick of Yale University have work- 
ed out a method of pinpointing the 
location of individual large-sized 
molecules by using antibodies, which 
attach themselves to particular pro- 
teins in order to destroy them. If these 
antibodies could be seen, they would 
show the location of proteins they 
were attacking. But antibodies them- 
selves do not, except under special 
circumstances, scatter electrons suflici- 
ently to be distinguished by the elec- 
tron microscope, it was explained. 

In order to render the antibody Vis- 
ible, Drs. Singer and Schick attached 
to it a molecule of the protein ferri- 
tin. Ferritin, obtained from 
spleen, is visible under the electron 
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microscope because it contains 23 per 
cent iron. 

The attached ferritin, 
with its iron content, to a pure anti- 
body specific for tobacco mosaic v1- 
rus. Mixtures of the ferritin-antibody 
combination and the virus were 
spread on electron microscope screens. 
They found that the combination at- 
tached to and delineated the rod-like 
molecules of the tobacco mosaic virus 


researchers 
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and did not bind to other viruses. On 
the other hand, when the ferritin was 
attached to a protein which was not 
an antibody and was mixed with a 
virus, no binding occurred. 


Dr. Singer said that research is in 
progress on the application of this 
technique to the detection and local 
ization of enzymes and viruses inside 


cells. 


Urinalysis 


> A sareGcuarp for patients and peace 
of mind for doctors may come from 
a rapid chemical test that exposes 
medicine evaders. 

Tubercular patients who refuse pre- 
scribed PAS (para-aminosalicylic ac- 
id) can be quickly detected through 
urinalysis with an agent that turns 
reddish brown when PAS or its prod- 
ucts have been ingested, reported 
Robert D. Artis, a biochemist of the 
Ames Company, Inc., Elkhart, Ind. 
The amount of dosage can be meas- 
ured by comparing the shade of 
brown with a standard color chart, he 
said. 


A similar color test for aspirin, use 
ful in diagnosing accidental overdose, 
also is possible with the method which 
Mr. Artis described to the Society's 
division of Biological Chemistry. 


The test is conducted with a stiff 
cellulose strip that has been impreg 
nated with an iron composition. 
When the strip is dipped in urine it 
registers color as a result of a reaction 
between the drug and the iron. There 
is little interference from acidity or 
the presence of other substances in the 
urine. 


Ocrosper 1960 


In experiments on tubercular pat 
ents receiving PAS and healthy sub- 
jects taking single doses of the medi 
cine, the test was sensitive enough to 
detect PAS at any concentrations that 
could be expected in patients receiv- 
ing it continuously. 

The test strip was originally devel 
oped and has been used successfully 
to detect phenylpyruvic acid in urine. 
This condition is found in children 
suffering from a particular mental 
disorder associated with the inability 
to utilize certain foods. The reactions 
with phenylpyruvic acid and PAS 
give quite different colors, so there 
is no danger that one will be mistak- 
en for the other. The technique also 
can be used to detect aspirin products 
in urine. 

Apririn intoxication is frequently 
encountered in children who 
have eaten large numbers of aspirin 
tablets. The test will allow the doctor 
to determine if any aspirin metabol- 


small 


ites are present in the urine and pro 


vide some clue on which to _ base 
therapy. 

Patricia K. Johnson and Dr. Alfred 
H. Free, both of the Ames Company, 


were coauthors of the report. 
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Synthesis 


> INsuLin ANb other important body 
proteins may soon be synthesized. 

The piece-by-piece synthesis of in 
sulin is under way, reported Dr. Pana 
yotis Katsoyannis of the University of 
Pittsburgh. By building the insulin 
‘from scratch,” the chemist 
hopes to discover how different parts 
of the vital hormone work in the 
body and perhaps develop improved 
versions of the natural product. Dia- 
betics, who are insulin-deficient, nor 
mally are kept alive by insulin ex- 
tracted from the pancreas of sheep or 
oxen. 


molec de * 


If he is successful in tying together 
the 51 amino acid building blocks of 
insulin exactly as they occur in the 
natural hormone, Dr. Katsoyannis 
will have achieved the first synthesis 
of a protein. The feat might also con- 
work of Nobel Laureate 
Frederick Sanger, the British chemist 
who first deciphered insulin’s complex 
molecular structure. 

Dr. 
Suzuki, has prepared two fragments 


Chemical 


> Controt within living cells at the 
molecular level is opening a new con- 
cept of the chemistry of living things 
that shows that cells behave with a 
purpose. 

This “chemical feedback” idea, 
modeled upon the electronic feedback 
so important in the extraordinary 
blossoming of electrical applications, 
is the latest impact of chemistry upon 
living matter. Dr. Van R. Potter ot 
the University of Wisconsin Medical 


firm the 


Katsoyannis along with K. T. 





| ’ 






of Insulin 


of the insulin molecule. One contains 
13 amino acid links arranged just as 
they appear in natural insulin. The 
second contains ten. He is now work 
ing on a smaller fragment containing 
six amino acids and hopes link 
them all together to mirror the major 
portion of the insulin structure pic- 
tured by Dr. Sanger. 

As represented by Dr. Sanger, the 
insulin molecule is made up of two 
strings of amino acids called polypep- 
tide chains; an “A-chain” containing 
21 amino acids and a “B-chain” con- 
taining 30 amino acid molecules. (The 
ten-acid fragment prepared by Dr. 
Katsoyannis comes from the A- chain; 
the string of 13 amino acids comes 
from the B-chain.) 

The two chains are linked to- 
gether by what is known at 
hde bridges”, to form 
containing 27 
Moreover, 


*“disul- 
large ring 
amino acid molecules. 
in the A-chain, there is a 
“loop” or intra-chain ring containing 
6 amino acid molecules, he explained. 

Dr. Katsoyannis is now involved in 
the synthesis of this last loop. 


Feedback 


School, called chemical feedback the 
most significant finding since the de- 
velopment of the gene theory that ex- 
plains how the stream of life is pas- 
sed on from generation to genera- 
tion. 

Chemical feedback explains how 
living cells are able to behave pur- 
posefully. Modifications of the enzyme 
pattern can come about in single cells 
through the operation ot feedback 
mechanisms at the molecular level. 
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[hese processes underlie the purpose 
ul phencmena seen at higher levels. 
it has been found that if an organism 
that can make a certain amino acid 
is given that amino acid in its food, 
it promptly ceases to make the sub 
stance provided for it. Therefore, Dr. 
Potter explained, it acts as if it were 
intelligent. 

Dr. A. B. Pardee of the University 
of California at Berkeley told how 
certain mutants (changed varieties) 
of bacteria make large amounts of an 
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enzyme that produces a compound 
that they cannot use and _ therefore 
have no need for. These mutants be 
have like idiots because their change 
has interrupted the feedback process 
that enables the “wild” types to be 
have intelligently. 

Discovery of a child with congenital 
defects that causes a non-purposeful 
like the 
mutant bacteria was reported by Dr. 
James A. 


reaction behavior seen in 


Jain of Emory University. 


Chemical ‘Fingerprints’ 


ANCESTOR of man and 
apes is suggested by the similarity of 
of their chemical “fingerprints,” their 
hemoglobin (red blood pigment) pat 
terns, Dr. Emile Zuckerkandl, a chem- 
ist from the California 
Technology reported. 


>» A COMMON 


Institute of 


He reported the results of hemo 
globin analysis done with Nobel win 
ner Linus Pauling and Dr. R. T. 
Jones in studies of genetics and evol 
ution. The hemoblobin patterns of 
man and 11 adult animals of different 
kinds were analyzed, including the 
gorilla, chimpanzee, orangutan, cow, 
pig, sheepshead fish, shark, lungfish, 
hagfish, and a marine worm. These 
represent a very wide spread on the 
evolutionary scale, he noted. 

“The fingerprint technique showe 
that man’s hemoglobin is almost in- 
distinguishable from that of the gor 
illa and chimpanzee,’ Dr. Zuckerk 
andl said. 

“The evidence suggests that the he 
moglobin of man and the higher apes 
has changed very slightly since their 
common ancestor was alive, 10,000, 
000 to 35,000,000 years ago.” 


Octrosner 1960 


The “fingerprinting technique” al 
so indicates that cows and pigs are 
not very far apart on the evolutionary 
scale. Most of their commonly shared 
features also are shared by man, the 
chemist said. He did emphasize, how 
ever, that there are marked differences 
from the human, but these differences 
vary in that they are not the same in 
the cow as in the pig. 

A hemoglobin molecule consists of 
some 600 amino acid building blocks 
attached to one another in a definite 
sequence, “like beads in a chain,” Dr. 
Zuckerkandl said. There are 21 dif 
ferent kinds of amino acids. In most 
animals, each molecule contains four 
separate chains. 

“The related two kinds of 
animals are on the evolutionary scale, 
the more alike the sequences of the 


more 


amino acids in the various chains of 
their hemoglobin molecules,” he ex 
plained. In other words, the hemo- 
globin pattern reflects to some extent 
the evolution of the entire animal. 
Spot pattterns of hemoblobin on fil 
ter paper used for the study were first 
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developed by Dr. Vernon Ingram ot 
Massachusetts Institute of Technology 
and called “fingerprints” because iden- 
tical hemoglobins invariably form the 
same pattern, the California chemist 
stated. They are visible with an elec- 
tronic microscope only in clusters. A 





Fallout Measurements 


> Strrontium-90 


more accurately 


can be measured 


now by means of a 
chemical extraction method de- 


scribed by chemists of 


National La 


Strontium-90, produced 


new 
the Argonne 


Argonne, Ill. 


boratory, 


in nuclear 
explosions, is one of the most danger- 
ous elements in fallout. It is a known 
leukemia and_ bone-cancer 
and is often referred to as the 
seeker” 


cause ol 
“bone- 
it tends 
to seek the bone in man and animals. 


because, like calcium, 


single molecule ot hemoglobin can 
not be seen even with an electron mi 
croscope. 

The evolutionary evidence supplied 
by the hemoglobin “fingerprints” are 
in harmony with other evidence, the 
scientist claimed. 


The new process developed at Ar- 
gonne makes it possible to separate 
strontium and calcium, thereby im- 
proving the accuracy in assaying 
strontium-90 content in soil and else- 
where. It may contribute to precise 
measurements of world-wide stronti- 
um-90 distribution. G. W. Mason, D. 
F. Peppard and Sonia McCarty of 
Argonne’s Chemical Division devel- 
oped the new method under research 
sponsored by the Atomic Energy 
Commission. 


Heat Control Over DNA. 


over the essential 
heredity in living cells, 
has been demonstrated “by SCi- 
the Rockefeller Institute, 


> Heat CONTROL 
chemical of 
DNA, 
entists of 
New York. 
The precise, critical 


temperatures 
which will destroy 


an entire packet 
of genes, the bearers of heredity traits, 
have been found. Heat of slightly less 
can be used to knock out individual 


genes. 
The research showing control of 
DNA, deoxyribonucleic acid, was 


done by Dr. Muriel Roger, assistant 
professor, and Dr. Rollin D. Hotch- 
kiss, member and professor. DNA 
prepared from pneumococcus bacteria 
was used. The critical temperature 


14 


destroys all the genes in a single DNA 
molecule, while at a sub-critical point, 
individual genes which carry heredi- 
tary characteristics are knocked out. 

The temperatures involved range 
from about 185 to 198 degrees Fahren- 
heit. It takes only a few minutes for 
the higher temperatures to inactivate 
DNA, whereas the selective destruc- 
tion of genes takes place after a lag 
of about two hours. 

It is hoped that the new methods 
can be used to make a rough struc- 
tural map, partly chemical and part- 
ly physical, to plot the various genes 


and link: age groups that, despite their | 


minuteness, have such control and de- 
termination over the stream of life. 
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Mental Deficiency 


they 


ten times as much of one phenylke 


> A cerTAIN TYPE of mental defici 
ency may be linked with the inabil- 
ity of the body to utilize tryptophane, 
i building block of protein. 

The condition accompanies the rare 
hereditary disease, phenylketonuria, 
which may affect about 9,000 chil 
dren in the United States, accord 
ing to Dr. Irene Huang, a biochemist 
at the Northwestern University Med- 
ical School. The accumulation of com- 
pounds called phenylketones in the 
body : ippears to inhibit the body’s use 
of tryptophane in building protein. 

Test rats, in which the Northwest 
ern researchers had attempted to in- 
duce phenylketonuria through special 
diets, in accumulation of 
phenylketones in the urine and a dis 
turbed tryptophane utilization quite 
similar to that observed in phenylke 
tonuric patients. 

Biochemically phenylketonuric pa 
ients are born unable to metabolize 
utilize) the amino acid phenylalanine 
properly because of a defect in the 
liver enzyme phenylalanine hydrox 
ylase. Since phenylalanine is present 
in all natural protein foods, it soon 
accumulates in the blood of these pa 
tients, 


showed 


and is excreted in the urine as 
phenylketone compounds. As the con 
dition progresses, brain development 
is arrested and severe deficiency re 
sults. 

If a low phenylalanine diet is in 
stituted e arly enough, there is a good 
mental defici 
Once brain development has 
become retarded, the process can ap- 
parently be arrested but not reversed. 


When rats were fed on the experi 


chance of preventing 


ency. 
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mental diets, excreted five to 


tone compound as rats on regular 
After about six weeks, the ex 
perimental animals had a accumula- 
tion of phenylalanine in their blood 
and a disturbed tryptophane metabol- 
ism, it was reported. 


diets. 


These rats in a sense are not truly 
phenylketonuric, since their liver 
phenylalanine hydroxylase is not low 
ered as compared to that of the con- 
trols. However, they showed a dis- 
turbed tryptophane metabolism simi 
lar to that observed phenylketon- 
uric patients, which favors the idea 
that the toxic effect of accumulation 
of phenylalanine metabolites in the 
body is responsible for the inhibition 
of the enzyme systems which are re 
quired for normal tryptophane met 
abolism. 

Phenylketonuria is a hereditary dis 
ease first described by Folling, a Nor- 
wegian biochemist, in 1934. He show 
ed that a group of mentally deficient 
patients could be distinguished by the 
presence of phenylketone compounds 
in the urine. Since then several hun 
dred such patients have been discov- 
ered in different parts of the world, 
and it is believed that such a case 
occurs once in every 40,000 births in 
the United States. Furthermore, chil 
dren with this condition account for 
about | per cent of the patients in in 
stitutions for the mentally deficient. 

Clinically, these patients appear to 
imbeciles. Many of the 
children are fair-skinned and have 
blonde hair and light blue eyes. Their 


be ordinary 


15 
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skin is sensitive and eczema is a fre 
quent finding. 

Recently the metabolism of the am- 
ino acid tryptophane has been found 
to be disturbed in phenylketonuric 
patients, and the current idea strongly 
suggests that this disturbed trypto- 
phane metabolism, rather than the 
disturbed phenylalanine metabolism, 


Medical Research 


Chemically Induced Insanity 


> A new prue that produces realistic 
“insanity” in human volunteers has 
helped scientists develop new agents 
against schizophrenia and mental de 
pression. 

The material — called JB-329 ( Dit- 
ran) — produces an eight to twelve 
hour psychosis “indistinguishable 
from the true disease,” reported Dr. 
John H. Biel of Lakeside Laboratories, 
Inc., Milwaukee, Wisconsin. Two 
drugs that counteract the simulated 
insanity are now undergoing clinical 
tests against schizophrenia (split per- 
sonality ). 

One of the two drugs, tetrahydro 
aminacrin, reversed the JB-329 induc- 
ed psychosis in five minutes after its 
intravenous administration in the vol 
unteers, said Dr. Biel. These studies 
were carried out at the Ypsilanti State 
Hospital in Michigan by Dr. Samuel 
Girshon. 

Another drug, cyclopentimine, 
“found to be antagonistic towards JB 
329 in animals, brought about sub- 
stantial improvement in 50% of a var- 
iety of schizophrenic patients and al 
lowed another 20% to be discharged 
from the mental hospital,” the chemist 
pointed out. 


is associated with the mental difici 
ency in phenylketonuria. 


Dr. David Yi-Yung Hsia, profes. 
sor of pediatrics at the Northwestern 
University Madical School and direc 
tor of the genetic research laboratory 
at The Children’s Memorial Hospit- 
al, was co-author of the report. 


Aside from its psychosis-producing 
properties, JB-329 in small amounts is 
an effective anti-depressant drug, said 
Dr. Biel, research director at Lake 
side. Clinical tests indicate that as lit 
tle as a millionth of an ounce of the 
material in the brain will reverse “a 
variety of mental depressions after 
only one or two administrations,” he 
asserted. 

The mental drug research stems 
from an earlier discovery that a ser 
ies of drugs — called piperidyl gly 
colates — could induce phychosis in 
human volunteers that lasted from 8 
to twelve hours. Of the series, ]B-329 
is “the first drug found capable of 
simulating a psychotic state close 
enough to be of value as a tool in 
the development of clinically effective 
antagonists,’ Dr. Biel pointed out. 
The same was not true of other hal 
lucinogenic drugs, such as LSD and 
Mescaline, he said. 

The Lakeside studies also brought 
to light a heretofore poorly defined 
mode of action for mental drugs. Dr.| 
Biel noted that all of the psychosis-| 
causing materials blocked the action 
of a nerve impulse-transmitting hor 
mone, called acetylcholine. 
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From the studies, Biel 
cluded that the a material 


wainst the hormone acetylcholine is a 


con 


“pharmacological prerequisite for sig- 
nihcant stimulation of the central ner 
But at the same time, 
does not mean that 
every acetylcholine antagonist 
is necessarily a CNS stimulant.’ 


Pharmacological 


vous system.” 
he said, “this 
potent 


studies were car 
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Lee G. Abood, 
University of 





ried out by Dr. a bio 
chemist at the 


Medical School. 


Illinois 


ACS Di 
His 


Dr. Biel is Secretary ot the 


vision of Medicinal Chemistry. 


other coauthors, all from Lakeside 
Laboratories, Inc were Wallace K. 
Hoya, Helen A. Leiser, and Patrick 
\. Nuter. 


Skin Cancer 


> SKIN CANCER may be tied to a de 


cline in body protein. 
A decrease in collagen, a protein 
normally found in abundance in the 
skin, accompanied the development 
of skin animals, Dr. I. 
Gordon Fels of the Veteran’s Admin 
istration Hospital, Hines, IIL, 


ed. The decrease 


tumors 1n 


report 
in collagen was in 
dicated chemically by the gradual dis 
essential chemical 
building block for the protein, called 
hydroxyproline, he explained. This 
possible to trace 
“chemically what happens as a tumor 
makes its appearance 
the normal tissue. 


appearance of an 


change makes it 


and displaces 


Dr. 
Fels and his co-workers painted sus 


In developing this technique, 


ceptible mice with a tumor-producing 


agent in solvent benzene. “Control” 


animals were painted only with the 

benzene for the same period. 

injury both 
animals. Hydroxyproline 

both 


Tissue was present in 
groups ol 
levels dropped 
the control animals they 
normal after the 
The telltale 


“abortive in the 


cases, but in 
returned to 
painting was stop 
ped. chemical made an 
tumor-affected 
animals and then continued to decline 
until the skin was devoid of collagen. 

‘The 
content in the 
caused by the destruction 


rise 


decrease in hydroxyproline 


‘tumor’ animals is be 
lieved to be 
of the cellular agent responsible tor 
the synthesis of collagen, namely the 
Dr. In the case 
of the control animals which did not 
the tumor-producing 
the process was reversible. In the case 


ot the 


fibroblast, Fels said. 


receive agent, 


tumor animals, it Was not. 


Cholesterol Relative 


A CHEMICAL RELATIVE of cholesterol, 
a substance linked with 
arteries, 
and 

This is the first time 
terial, called 
has been shown to produce cancer in 
without the aid of 


sometimes 
the 
mice 


hardening of can cause 


cancer in test rats. 
that the ma 
cholesterol alpha oxide : 


animals another 
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substance, reported Dr. Fritz Bisch 
off of Santa Barbara Cottage Hospital 
Institute, Santa 


Previously it 


Barbara, 
had 


shown that the compound could cause 


Research 
California. been 
cancer in mice when injected under 
the skin along with 

Although the 


an oil. 


earlier experiments 
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opened up a new field of research, the 
cholesterol-alpha-oxide combination 
with oil was not likely to occur in 
the body itself. 

Chemically, cholesterol-alpha-oxide 
is known as an epoxide. It is formed 
readily from cholesterol simply by 
adding one oxygen atom. Cholesterol 
itself is a natural body constituent 
essential for life, synthesized within 
the body and absorbed from animal 
foodstuffs. 

Dr. Bischoff notes that there is still 
a need for further research to find out 
whether rodents are the only animals 
in which cholesterol alpha oxide caus- 
es cancer, and what areas of the body 
other than under the skin 
ceptible. 


are Sus- 


Ever since it was established thar 
the cancer-producing hydrocarbons 
found in some tars are related chem. 
ically to cholesterol, a normal constit. 
uent of human and other animal bod- 
ies, speculation has been rife as to 
whether or not cholesterol can be or 
might be the forerunner of cancer. 
producing compounds. 


Theoretically, transformations of 
cholesterol to carcinogenic compounds 
might take place outside the body in 
such processes as over-cooking or in- 
side the body by some devious metab- 
olic route. 

Dr. Bischoff is director of research 
at the Institute. George Bryson was 
coauthor of the paper. 


Hormone Residues 


that is used to fatten 
beef cattle has been given to experi- 
mental animals and found to leave 
residues in their body tissues. The 
hormone is diethylstilbestrol. 

This hormone, which is capable of 
producing cancer in rats, mice, and 
guinea pigs, leaves breakdown prod- 
ucts in areas not previously known to 


> A HORMONI 


contain such residues (said Professor 
Anthony M. Gawienowski of Kansas 
State University. Results obtained by 
using radioactive tracing techniques 
indicated that the muscles, liver, kid- 
neys, skeletons, and lungs of experi- 
mental rats treated with the hormone 
contained the breakdown products. 

Professor Gawienowski pointed out 
that the dose given to laboratory rats 
was very high compared with the 
amount fed to beet cattle. However, 
since the breakdown products of «i 


18 


ethylstilbestrol have been found in the 
muscles of rats, the question is 
whether the same materials are _pres- 
ent in steers fed diethylstibestrol, he 
said. 

Radioactive hydrogen and carbon 
built into diethylstibestrol were used 
to trace the metabolism of body chem- 
ical processes in white rats. Any meth- 
od of tracing the metabolism of the 
hormone may uncover information of 
theoretical interest in the growth pro 
cesses and may also be of importance 
in the treatment of cancer. Diethyl 
stilbestrol is of particular interest to 
those engaged in cancer research. It 
not only causes regression of some 
cancerous conditions but 
cancer in animals. 

H. W. Knoche and 
C. Moser of Kansas State University 
were coauthors of the paper. 
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Chemical Root 


> A SINGLE PROTEIN may have served 
as the chemical root of all living 
things. 

His research on the way substances 
called amino acids are tied together 
to form protein molecules 
that all proteins had a common an 
cestor, reported Dr. Frederick Sang 
er of Cambridge, England. 

Dr. Sanger won the 1958 Nobel 
Prize in Chemistry for his work 
determining the structure of 
proteins — the main 
living matter. 


suggests 


various 
constituents of 


Three different proteins found in 
the human 
enough in 


similar 
to indicate that 
they all came from the same protein 

“parent, said Dr. Sanger. 

It seems possible, he added, that a 
primitive form of life had only one of 
the three proteins, which the 
other two may sprung. This 
could have come about from a rear 
rangement of the amino acid links in 
the parent protein chain, the Nobel 
Laureate explained. 


pancreas are 
structure 


from 
have 


The proteins he 


mentioned are enzymes, or body 
chemical regulators, called trypsin, 
chymotrypsin and elastase. 

“In the extreme case, one might 


imagine that all proteins are related 
together in this way and may be de 
rived from a single protein,” said Dr. 
Sanger. 

“Further studies of amino acid se 
quences may be expected to reveal 
interesting results on the rel: tionships 
and origins of different proteins, 
Dr. Sanger. 


* said 


“Tt indeed proteins have developed 
in this way, it may to extent 
explain w hy proteins have such large 
molecules. 


some 


Thus, a primitive organism having 
large proteins would have a consid- 


erable advantage over one having 
small ones.” 
The Nobel Laureate explained that 


the more amino acid links there are 
in a protein molecule, the more pos- 
sibilities there are for different com 
binations or rearrangements, and 
therefore, for different kinds of pro 
tein. 

Using this reasoning one could un 
derstand that living matter has been 
built up of these large protein mole- 
cules and has become adapted for 
using them rather than small mole 
cules, as its main catalysts,” the chem 
ist observed. 


New Antifungus Drugs 


> A compounn said to show promise 
for combating fungus diseases was de 
scribed. Such 
barber’s 


include ath 
itch, ringworm, 
and other skin infections. 

The chemical, 
benzoate, 
of oxine, 


diseases 
lete’s foot, 
called 8-quinolinyl 
is an altered chemical form 
{ the most usetul 


one ol anti 


tungus drugs known, according to 


Ocrosner 1960 


Dr. Nathaniel Grier, medicinal chem- 
ist and vice president and director of 
research of Metalsalts Corporation, 
Hawthorne, 
ine, the 


N. J. Compared with ox 


new drug shows greater ac 
tivity and less toxicity. It also lacks 
side effects such as irritation, and i 


begins its attack on fungi within two 


minutes after contact, he said. 








ACS Meeting 


The compound also may provide 
a useful model for studying certain 
anti-rheumatic effects of salicylic acid. 
Its use enables chemists to discrimin- 
ate between salicylic acid and other 
closely related compounds certain 
biological processes. 

The 8-quinolinyl benzoate, 
was the most effective of 24 
derivatives studied, was screened for 
irritation and _ sensitization and was 
then submitted for clinical evaluation 
with patients suffering from fungus 
diseases, Dr. Grier reported. The pre- 
liminary results are encouraging, he 
indicated. 


which 
oxine 


The 8-quinolinyl benzoate, salicylic 
acid salt was readily soluble in ether 
— a solvent for body fats — and ion- 


ized in water. Excellent orders of ac 
tivity, both fungistatic and fungicidal 
were demonstrated. 

When administered in experimental 
tests in a 0.25 per cent solution in 
aerosol formation, the compound was 
fungicidal after 2 minutes’ residue 
contact time against Tricophyton gyp- 
seum, T. mentagrophytes, Micro-spor- 
um audonini, M. Canis, M. 
and Epidermophyton floccosum — 
fungi comprising the dermatophytes 
which cause skin infections in human 


Fulvum 


beings. 

Joseph Ramp, chief of the mi- 
crobiology laboratory of Metalsalts 
Corporation, was co-author of the pa- 
per. 


Chemically Altered Thyroxine 


> A cuemicat that inhibits goiters in 
experimental animals has been syn- 
thesized. 

In tests on rats it is more effective 
than thyroxine, the thyroid hormone 
now used to treat the disease, accord- 
ing to Dr. Eugene C. Jorgensen, as- 
sociate professor of chemistry at the 
University of California San Francis- 
co Medical Center. 

Developed during studies of the 
role of in the body, the new 
compound is expected to serve as a 
guide in the search for specific drugs 
to control goiter, dwarfism and other 
abnormalities associated with thyroid 
disturbances. It was made by chemi- 
cally altering thyroxine. 

Even though the molecules of the 
new compound contain less iodine 
than thyroxine, they are biologically 
against goiter in animal 


iodine 


more potent 
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This demonstrates that, at least 
in a portion of the thyroid hormone 
molecule, there is nothing specific 
about the requirements for iodine, Dr. 
Jorgensen said. 

The thyroid gland, a large ductless 
gland in the neck, appears to act as 
the body’s reservoir for iodine with 
which it produces thyroxine and an- 
other hormone called tri-iodothyro- 
nine. The ability of the body to con- 
centrate iodine and use it for the for- 
mation of these potent hormones has 
long suggested a possibly unique role 
for iodine in the fundamental process 
of initiating their biological activity, 
he said. 


tests. 


A thyroxine molecule contains tour 


iodine atoms. If two of these are re- 
moved, depending upon which two, 


the resulting material is either inac 
tive, 
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has very weak thyroxine-like activity. 
In the work \ Dr. 
Jorgensen, the compound having 
weak thyroxine-like 
sen and the portion of 
which contained 


new described by 
activity was cho 
the 
no iodine 


molecule 
was en 
larged until it occupied twice the sur 
face it ordinarily takes up. 

“This new flat ring restricts the nor 


mal rotational freedom of the mole 
cule and presents a relatively fixed 
‘key’ which may be matched against 


the ‘lock’ which is conceived of as the 
initiator of biological events,” he said. 

“The anti-goiter activity of the mod 
ihed thyroxine molecule suggests an 
alteration of emphasis on a unique 
the hormone and 


role for iodine in 
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redirects attention to possibly more 
fundamental interactions which may 
be occurring. 

“Any 
the fundamental nature by which such 
at the 
could lead to the design of compounds 


increase in understanding of 


substances act molecular level 
more selective in their responses and 
increase the potential for the devel 
the as non-existant 


opment of yet 


agent capable of acting as 


circulating 


a potent 
antagonist to excesses of 


hormone such as exist in the disease 


state of hyperthyroidism.” 
Dr. Peter A. Lehman of Labora 
torios “Hormona”, S. A. Mexico City, 


Mexico, was co-author of the report. 


Cancer of The Liver 


> Wren CANCER OF the liver is start 
ed in rats by transplantation or chem 
ical means, the activity of one enzyme 
(5-hydrotryptophan decarboxylase) 
drops to half and then returns to 
normal in 12 weeks. 

The decrease takes place even when 
the cancer-producing process is revers 
ed by chemical or surgical methods, 
said Dr. Donald E. Kizer, a chemist 
of the Samuel Roberts Noble Foun- 
dation in Ardmore, Oklahoma. 

He described an experiment in 
which the enzyme activity decreased 
even though the animals were protec 
ted from liver cancer by 
moval of the pituitary 


surgical re- 
gland before 


being fed a cancer-producing dye. The 


chemical name of the azo dye is 3 
methyl-4-dimethylaminoazobenzene. 
In another experiment, described by 
Dr. Kizer, rats were fed ethionine, 
which causes liver cancer, and the 
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enzyme activity decreased. Another 
chemical, methionine, blocks the early 
formation of liver cancer by ethionine. 
In the rats fed ethionine but protect 
ed by methionine, enzyme activity de 
creased to a degree not significantly 
different from the unprotected rats. 
In the experiment in which the 
rats were fed the azo dye but were 
unprotected, the decrease in enzyme 
activity correlated directly with the 
early formation of liver cancer. 
Dr. Kizer said the evidence 
gests that the factors which cause liv- 
er cancer may operate the 
process, and the surgical and chemical 


sug 


early in 


protective mechanisms later, so that 
the decrease in enzyme activity is not 
initially affected. 

Dr. Boyd Howell of the Samuel 
Roberts Noble Foundation was a co 
author of the paper. 
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Radioactive Gases 


> A cHEMICAL METHOD of clearing ra 
dioactive gases from the air was de 
scribed to the 
ciety today. 


American Chemical So 


This is the first time charcoal has 
been used in an emergency system tor 
this purpose in nuclear reactors, re 
ported Robert E. Adams, a chemist 
at the Oak Ridge National Labora 
tory, Oak Ridge, Tennessee. Mr. Ad 
ams said the method is sometimes 
99,999% effective in removing radio 
active iodine vapor from the atmos 
phere of buildings housing swimming 
pool or water-shielded types of nu 


clear reactors. The development rep 


Monkey 


> Monkeys CAN serve as stand-ins for 
men in testing new drugs for depres 
sed people. 

Dr. John H. Flokstra and his as- 
sociates at the Upjohn Company, Kal 
Michigan, told the Society's 
Division of Medicinal Chemistry that 
they have found the drugs - psychic 
energizers which can bring don ssed 
people up to normal — could now be 
tested on monkeys. 


amazZoo, 


One of the great problems in test- 
ing experimental drugs, Dr. Flokstra 
pointed out, has been to determine 
whether their effects on animals also 
apply to human beings. Sometimes 
an animal can tolerate a compound 
which turns out to be 
man. 


poisonous to 


The researchers compared results 


979 


resents a major safety precaution in 
the operation of nuclear reactors, since 
radioactive isotopes of iodine make up 
a major fraction of radioactive gases 
and vapors. 
The air in a building housing the 
reactor is released to the atmosphere 
through a single vent. If through ac 
cident or equipment failure the ‘tolls 
active vapors even approach the min- 
imum level, the venting is 
automatically switched to another vent 
containing the charcoal filtering sys- 
tem, it was explained. 
William E. Browning Jr. 


coauthor of the paper. 


danger 


was 4a 


Stand-Ins 


in testing six different psychic ener- 
gizers in both men and monkeys. Ten 
prisoners from the State Penitentiary 
of Southern Michigan volunteered for 
the tests. 

Scientists at the government's Na- 
tional Institutes of Health had _pre- 
viously tested the effectiveness of psy- 
chic energizers in humans by measur- 
ing excretion of body chemical called 
tyramine both before and during ad- 


ministration of the drugs. 


Psychic energizers work by prevent- 
ing the action of an enzyme called 
monoamine oxidase (M,z \O) that nor- 
mally allows amine substances which 
affect the nerves to be broken down 
by The National Institute 

Health investigators found that in- 
in the 


oxidation. 


creased secretion of tyramine 
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urine Was a sensitive indication of 
\fAO inhibition in man. 

When the Upjohn investigators 
gave the six different compounds to 
monkeys they found that the daily ex 
cretion of tyramine rose as the drug 
and that sim 


dosage was increased, 


Other Papers 
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ilar results were obtained 
prisoner volunteers. 

Dr. Flokstra reported that by far 
the largest tyramine excretion they ob 
served was from Monase (alphi 1- ethyl 
tryptamine), a psychic energizer de 
veloped by Upjohn. 








from the 


Russia In Second Place 


> Tue U-2 incident and the break- 
down of the summit conference have 
had no effect on the exchange of sci- 
entific literature between Russia and 
the United States. 


This was brought out in a survey 
of the Russian chemical 
literature by the American Chemical 
Society publication Chemical Ab 


tracts. 


coverage of 


Flowing trom the Soviet Union in 
an ever-broadening stream, almost 
2,000 scientific publications in Rus 
sian Chemical Ab- 
‘tracts last year, according to Joseph 
J. Gwirtsman, 
publication. 


were covered by 


associate editor of the 


The scope and importance of Rus 
sian chemical literature can be 
from the fact that it now constitutes 
about 20 per cent of the 9,000 scien 
tic, technical and trade periodicals 
from 85 countries in more than 50 
languages which Chemical Abstracts 
receives. The journal abstracts and in 
dexes chemical information found 
these publications as a service to Am 
erican scientists. 


seen 


Russian research activity, as meas 
ured by the amount of scientific lit- 
erature published in the Soviet Union, 
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increased tremendously in the 
past few years, the editor said. 

In 1951 Russia was in fifth place, 
judged by the amount of literature 
published, following the United 
States, Great Britain, Japan and Ger- 
many. Today it is in second place 
behind the United States. 

In order to weed out the 2,000 Rus 
sian scientific publications of interest 
to American chemists and chemical 
engineers, in 1958, about 64,000 books 


has 


and more than 3,800 scientific jour 
nals had to be screened. 
It appears — from a comparison of 


the list of Russian chemical periodi 
cals covered by Chemical Abstracts 
and a similar list in the Russian sci- 
entific abstracting series — that Chem- 
ical Abstracts coverage approaches 
that of the Russians themselves. 

In addition to periodicals, Chemical 
Abstracts covers chemical patents. Re- 
cently the American Chemical Society 
public: ation became the first nongov 
ernmental agency to receive original 
Russian patent specifications in this 
country. Chemical Abstracts, said Mr. 
Gwirstman, has been covering 25 to 
30 percent of the total available Sov- 
iet_ patents. This is the percentage 
pert: ning to chemical inventions. 


tv 
w 





Apparatus Article 


Fluorine Analyzer 


> A New FLUORINE analyzer of liquids 
and solids employing Nuclear Mag 
netic Resonance (NMR) techniques 
is announced by Ridgefield Instru 
mentation Division, Schlumberger 
Well Surveying Corporation. 
Designated the Model 105 Analyz 
er, the instrument can detect fluorine 
in liquids down to 3 mgm in any 
sample size from 0.2 to 40 cc. When 
the smallest sample size is used, the 
higher field homogeneity 


permits 
high-resolution 


structure analysis to 


24 


be applied. 

An integrator accessory enables the 
operator to obtain a line: ir response, 
in terms of the mass of fluorine pres- 
ent. When chemical shift is great | 
enough, each peak in an unknown 
mixture can be separately integrated 
or, with equal ease, the mass of fluor- 
ine present can be read out. 

For further 
Ridgefield Instrumentation 
Schlumberger Well 
poration, Ridgefield, 


information contact 
Division, 
Surveying Cor- 


Conn. 
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Chemical Companies 


Allied Chemical 


This is the second of a series of eight articles to be pre- 


sented in CHEMISTRY this year. 


Many of the students now 


preparing for a career in chemistry will eventually join one 
or other of the large corporations and this series, featuring 
eight of the major companies employing chemists in the 
United States, is intended as a preview into the type work 


that they will be doing. 


> To stupENTs of chemistry and its 
industrial applications, a review of 
Allied Chemical’s past research ac- 
tivities will in many instances touch 
upon familiar ground. For many of 
the Company's achievements have de 
veloped directly from the interests of 
Its predecessor companies whose broad 
scope of basic investigations, dating 
from the late nineteenth century, help- 
ed pave the way for the American 


chemical industry as we know it to 
day. 
Here are some of the “firsts” claim 


ed by five organizations which joined 
together in 1920 to form Allied Chem 
ical: 

The Barrett Company — built the 
first coal-tar still in America, in 1854, 
beginning two new industries: roof- 
ing, and coal-tar chemicals. 

Solvay Process Company — in 1884, 
built the first U. S. commercial soda 
ash plant, nucleus of the alkali in- 
dustry. 

Semet-Solvay C vompany —construct- 
ed the first American by- product coke 
ovens, in 1892, recovering valuable 
chemicals which were formerly wast- 
ed. 

General Chemical Company — the 
first in America to develop the “con- 
tact” process for large-scale manufac 
ture of sulfuric acid. 
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National Aniline & Chemical Com- 
pany — pioneer dyestuff firm which, 
after the dye shortage of World War 
I, was first U. S. company equipped 
to carry dye manufacture all the way 
from raw material to finished product. 

When these companies entered i 
to the Allied Chemical consolidation, 
each had been conducting its own 
research and had achieved outstand 
ing success in its particular field. 

To carry on research previously in 
itiated by General Chemical, one of 
Allied Chemical’s first-priority aims 
at the time of its formation was to 
perfect a commercial process for the 
fixation of atmospheric nitrogen, bas- 
ed upon the so-called “Haber” pro 
cess that had been developed in Ger 
many just before World War I. At 
that time, the world’s supply of ni- 
trogen for agricultural and munitions 
came principally from Chilean ni- 
trate deposits. It has been said that 
Germany would never have entered 
the conflict without first being assur- 
ed of a domestic supply of nitrates 
for munitions. 

This research in nitrogen chemistry 
led to this country’s first commercial 
plant for fixing atmospheric nitrogen 
in the form of ammonia, at Syracuse, 
in 1921. 


The Company built another plant 
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> Arup Chemical Corporation’s Central Research Laboratory, Morristown 


New Jerse) 


at Hopewell, Virginia, in 1928, this 
time designed to produce synthetic 
ammonia on a scale never before im 
agined. The immensity of the opera- 
tion made this one of the Company’s 
most dificult undertakings from the 
standpoint of engineering, but one of 
the most ultimately rewarding. The 
success of the enterprise made _ the 
United States for the first time inde 
pendent of foreign nitrogen. 


Although nitrogen in its free state 
makes up almost 80% of the atmos- 
phere, it is so inactive an element 


6 


that it cannot easily be coaxed into 


a useful chemical compound. The 
Hopewell process combines hydrogen 
from natural gas and steam, with ni- 
trogen from the air, thus nitrogen to 
work in the resultant compound, am 
monia. 


The research in nitrogen products 
gave a boost to agricultural science 
in the 30’s when the Company intro 
duced ammoniation solutions for use 
in blending nitrogen compounds with 
superphosophates. More recently from 
Hopewell research have come nitro 
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gen fertilizer solutions for direct ap 
plication to the soil, which provide 
crop-improvement and cconomic ad 
vantages. 

Today, the Hopewell plant is op 
erated by the Nitrogen Division, 
which also turns out nitrogen prod 
ucts at South Point, Ohio, and Oma 
ha, Nebraska. At Hopewell, the Ni 
trogen Division’s Development Cen 
ter is exploring further agricultural 
and industrial uses for ammonia and 
nitrogen. This group conducts experi 
ments with nitrogen tetroxide and di 
methylhydrazine, two of the most 
promising high-energy propellants un 
der test in the rocket 
missiles program 


nation’s and 


Allied Chemical’s pioneering work 
in nitrogen fixation in the 20's and 
30’s and its role as a volume producer 
of industrial acids, alkalies and coal 
tar chemicals made the Company 
known to all industry as a prime sup 
plier of basic chemicals. At the same 
time, considerable 
rected to upgrading of products par 
ticularly in the feld of organics. 


research was di 


With a large-scale research pro 
gram under way, National Aniline 
the manufacture of syn 
thetic organic detergents, in 1934, un 
der the “Nacconol” trademark. These 
were the first petroleum-based deter 
gents to be produced commercially in 
this country 


introduced 


— products which now 
surpass soap 1n use. 


Other significant research was di 
rected toward improvement in the 
efhciency of older processes. The Com 
pany developed a process for phthalic 
anhydride based on the catalytic 
oxidation of naphthalene 
first made it economically feasible to 
manufacture this important synthetic 


which 
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> Morstert 


absorption of “Aclar”’ 
fluorohalocarbon film, developed by 
lllied Chemical's General Chemical 
Division, is demonstrated by perme 
ability test being conducted by Dr. 
Frederick Holler at the General 
Chemical Research Laboratory. 


organic in commercial quantity. A 
similiar type of investigation led to 
the vapor-phase catalytic oxidation of 
benzene to maleic anhydride. 

Allied began a vigorous expansion 
program in the mid-40’s. In the course 
of the early expansion, plant capacity 
increases were ordered for the Com 


pany’s long list of basic chemicals. 


Capital appropriations also provid 
new laboratories and extensive 
plant additions for manufacturing 


new 


ed 


upgraded chemicals and end 
products. 


Following a decade of research and 
pilot-plant study, a major venture got 
off to a start in 1955 when National 
Aniline Division began manufactur- 
ing the first American made nylon-6 
fiber based on caprolactam monomer. 
The monomer plant is located near 
the Nitrogen Division's plant at Hope 
well, Virginia, which supplies power 
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National 
‘over-the- 
operation. High-purity phenol, 
the basic raw material for caprolac- 
tam, is shipped to Hopewell by the 
Company's Plastics Division. 


and raw materials for the 
Aniline unit in a typical * 
fence” 


The process for caprolactam starts 
with a combination of phenol and hy 
drogen, tor the formation of cyclo 
hex: anal and cyclohexanone, and yields 
a useful by- product — the fertilizer, 
ammonium sulfate. A separate pro- 
cess produces adipic acid from an ox 
idation of cyclohexanol with 
acid. 


nitric 


National Aniline’s fiber-spinning 
plant is located at Bermuda Hundred, 
in Chesterfield County. About four 
miles from Hopewell, the plant is 
just far enough away to prevent any 
possible impurities released in the air 
by Hopewell’s industrial processes 
from affecting the purity of nylon 
yarn production. Here, the monomer 
is polymerized, extruded, pelleted, 
melted, forced through spinne rets, and 
stretched by 
ium 


y drawtwisters into med 
and heavy-filament yarn. 


The exacting experimental work 
preceding the start-up of thes plants 
proved fruitful. Allied’s Caprolan ny 
lon, versatile and durable, has devel 
oped markets for carpet and uphols- 
tery fabrics, for cordage and numer- 
industrial applications. A more 
recent development of research, Gold- 
en Caprolan, is particularly suited to 
tire-cord manufacture. The C vompany 
is now preparing to manufacture fine- 
denier nylon at a plant under con 
struction in Irmo, South Carolina. 


ous 


Illustrating another research pro 
gram aimed at upgrading basic chem- 
icals to new end products is General 
Chemical’s work with fluorine. Dur- 
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ing the last decade, research conduct. 
ed by this Division at its Baton Rouge 
Laboratory has established Allied 
Chemical as leading producer of fluor. 
ine and its compounds. Most familiar, 
perhaps, are the fluorine derivatives 
which act as propellants in aerosol 
“push button” spray products. These 
materials, used also as refrigerants in 
all types of air-conditioning and coodl- 
ing equipment, are marketed under 
the Company's “Genetron” trade- 
mark. 


General Chemical produces fluor. 
ine and halogen fluorides — chlorine 
trifluoride and bromine pentafluoride 
— which are undergoing tests as ox- 
idizers for rocket fuels. The halogen 


fluorides are storable liquids, easily 
handled and instantly ready, which 
perform over a wide temperature. 
range. 


Normally a gaseous element, fluor- 
ine could formerly be shipped only 
as a gas under pressure, in small 
quantities. General Chemical research 
teams pioneered in developing a 
liquid fluorine tank truck, an achieve 
ment in the science of cryogenics 
which for the first time made it pos- 
sible to ship tonnage quantities of 


this reactive element to rocket and 
missile research centers. The trucks 
resemble giant thermos bottles and 


can keep fluorine in liquid state for 
several weeks. 


Under an Air Force research con- 
tract, General Chemical is currently 
investigating high-energy oxidizers 
including fluorine compounds for sol- 
id rocket propellants. 


Another significant research pro- 
gram at Baton Rouge let to the con- 
struction of Allied’s plant at Metro- 
polis, Illinois, where General Chemi- 
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cal operates the largest privately-own 
ed elemental fluorine plant in the 
country. Another unit at Metropolis 
produces uranium hexafluoride for 
the Atomic Energy Commission by a 
process which earned the Company a 
Chemical Engineering Award for pi 
oneering applications in extractive 
metallurgy. 

The most recent outcome of Gen 
eral Chemical’s fluorine 
a fuorohalocarbon film. 


research is 
Named “Ac 
lar,” the transparent, colorless plastic 
material features exceedingly low 
moisture absorption which is expected 
to be particularly useful in packaging 
electronic equipment for military pur 
poses. 


Among other major post-war pro 
5 


jects of Allied Chemical‘s research 
teams was an investigation to find 


more economical ways of producing 
polyethylene by a low- pressure pro 
cess. The success of this origin. il re 
search led to the construction of a 
petrochemical plant at Buffalo, for 
the manufacture of a unique line of 
polyethylenes. These materials provide 
excellent qualities in printing inks, 
floor waxes and paper coating, and 
high articles. A 
special compound has been developed 
for manufacturing — _— pipe 
used for water systems 


gloss to molded 


n plants, on 
farms, for jet wells aa irrigation. 
In addition to new plant and eqip 
ment, Allied’s expansion called for the 
rebuilding or construction of new re 
search centers for all of its divisions 
and the provision of the latest labora 
tory equipment. The Central Research 
Laboratory, at Morristown, New Jer 
sey, works on projects designed to 
furnish the Company with a continu 
ing supply of products and processes 
This 


lor commercialization. central 
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research organization helps coordinate 
the work of dozen divisional lab- 
oratories. Their own fundamental re 
search has resulted in a good number 
of Allied’s new products. The princi 
pal interests of Central Research Lab- 
oratory lie in organic chemistry, high 
polymers, synthetic fibers, plastics and 
resins, and exploratory work in other 
fields. While the other laboratories 
concern themselves in product areas 
of their own divisions, they are not 
limited to a particular field, and var- 
ied research is carried on throughout 
the company. 


National Aniline’s Buffalo labora 
tory is a center for research on ureth- 
ane-foam applications. National man- 
ufactures diisocyanates, principal 
urethane ingredient, at one of its 
Moundsville, West Virginia, plants. 
Here again, Allied’s prominent posi 
tion in this new market is enhanced 
by the fact that all major urethane 
components are available within the 
Company. 

Polyesters, one of these components, 
is made by Plastics Division with the 
Nitrogen Division’s ethylene 
glycol and National Aniline’s adipic 
acid. Solvay Process Division is get 
ting ready to produce polyethers. Gen 
a Chemical 
blowing agents. 


use ol 


offers Genetrons for 

In similar ways research and inte 
gration enters into hundreds of other 
Allied products, from roofing and 
building specialties to a full line of 
plastics and scores of complex organ 
ic and inorganic compounds. 

Allied’s outgrowth 
of its long association with the Amer 
ican chemical industry. Its technolo- 
gical progress will continue to influ- 
ence the Company's future choice of 
activities. 


diversity is an 


1g 


Vinyl Chloride Plant 
To Be Built at Houston 
> Eruye Corporation has announced 
that a plant for the manufacture of 
vinyl chloride monomer will be built 
at its Houston manufacturing center. 
The Houston plant is being built 
to supplement the Company's vinyl 
chloride monomer plant at Baton 
and to provide increased fu- 
ture capacity for the rapidly growing 
polyvinyl chloride industry. 


Rouge, 


Construction work on the plant is 
expected to start in the near future, 
with completion scheduled for early 

196] 


New Polypropylene 
Resists Sunlight 


> DevetopMent of a polypropylene 


fiber that resists the affects of sun 
light has been announced by United 


States Rubber Co. 

The fiber, developed chiefly for 
outdoor furniture webbing, has been 
made part of the company’s line of 
synthetic fibers known as Royalene, 
produced by the footwear and 
eral products division. It has 
designated as Royalene UF. 


gen 
been 
and Florida sun tests 
indicate excellent performance of the 
fiber for a period of more than four 
In addition, it has great ten 
strength and can be made 
brighter colors than other sun-resist 
ant synthetic fibers now available. 
The attain 
ed by highly stabilized poly 
propylene resin in conjunction with 


Laboratory 


years. 
sile 


sun-resistant teature 1s 


using 
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Proudly Ponsa ted 


Announcing new developments in the chemical 
industry and newly available chemical literature. 








a special process developed by US. 
Rubber’s research division. 

Sales and manufacture of Royalene 
are centered at U.S. Rubber’s Provi- 
dence, R. plant and samples of 
the material are available from the 
Royalene seamen 


Plant For Polyester 

Film Base 

> A new multimillion dollar build. 
ing for the production of super-tough 
polyester film base has been put into 
operation by the Kodak 
Company. 


Eastman 


The new building contains high- 
heat process equipment to perform 
the necessary chemical reactions for 
making polyester resin. It also houses 
equipment for continuous forming of 
polyester film base. 

The principal product of the new 
polyester plant is Estar Film Base. 
The new base is designed primarily 
to provide greatly improved dimen- 
sion: il stability for color reproduction 

1 printing processes. 


‘i Base also features increased 
tensile strength and toughness, which 
make it extremely kink-and-abrasion 
resistant. Its resistance to moisture 
cuts drying time following processing. 

The first film product to be intro- 
duced on the base is Kodalith 
Ortho Film, Type 3 (Estar) for the 
Graphic Arts. This new product is a 
combination of Estar base with a Ko- 
dak emulsion with extreme contrast, 
high image quality, and excellent 
etching characteristics. 


new 
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Snell Acquires 

Sperling Laboratories 

> In MOVE to expand its services 
in phar nacology, physiology, patholo 
Foster D. 
today its ac 


gy and biological sciences, 
Snell, Inc., announced 
quisition of Sperling 
\rlington, Virginia. 

The new acquisition marks Snell's 
third in as many years. Seil, Putt, & 
Rusby of New York C ity was acquir 
ed in 1957, and Davis & Bennett 
Laboratories of Worcester, Mass.., 
was taken over by the Snell corpora 
tion in early 1958, 

Sperling Laboratories conducts 
acute and chronic toxicity 
screening studies for new drugs, phar 
macodynamic involving 


Laboratories of 


studies, 
studies car 
diovascular and central and automat 
ic Nervous system responses to drugs, 
and inhalation The 
tories are equipped with air-condi 
tioned animal rooms and all of the 
usual equipment associated with phar 
macological research. 


studies. Labora 


Although relatively a small organ 
ization, Sperling Laboratories has con 
ducted research for government and 
has already demonstrated an unusual 
capacity for growth. Foster D. Snell, 
Inc. intends eventually to consolidate 
Sperling into its newly-expanded Bal 
more Division, Crippen Laborator 
ies, Inc., located at 1500 Guilford 
\venue in Baltimore. Meanwhile, the 
Sperling organization is to be expand 
ed | by the addition of personnel, to 
serve the needs of Snell and Sperling 
pharmacological and biological clients. 


Carbide Introduces 
Quick-Dissolving Resin 

> A new quick-dissolving water-sol 
uble resin, Cellosize hydroxyethyl cel 
lulose OP-4400, is now available com 
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mercially from Union Carbide Chem 
The new grade ol 
hydroxyethyl cellulose can be stirred 
into water solution 
as sugar 


icals Company. 
almost as easily 
There is no agglomeration 
when other water-sol 


resins are stirred into water. 

QOP-4400 is a nonionic 
thickener that is compatible with an- 
1onics, 


as is the 
uble 


case 
Cellosize 


and nonionics. It is 
an efficient protective colloid and sta 
bilizer and has a 
electrolytes. In 


cationics, 


high tolerance for 
water, Cellosize QP 
4400 is non-gelling even at the boiling 
point of the 


solution. It has high 


thickening action, even in low con 
centrations, and is low foaming in 


water solutions. 


Further information and prices are 
available from Union Carbide Chem 

30 East 42nd Street, 
. New York. 


icals Company, 
New York 17 


U. V. Light Absorber 
Stabilizes Polyethylene 
> PoLyeTHYLENE and polypropylene 
soon may be used to make new prod 
ucts for building, agricultural, 
motive, 


auto 
and other helds be 
cause of a ultraviolet light ab 
sorber produced by American 
Cyanamid Company. 

Sold under the trademark Cyasorb 
UV 314 light absorber, the product 
is the first 


marine 
new 
now 


absorber designed speci 
heally to light-stabilize polyole fin 
plastics. Its excellent performance has 
ete confirmed under both accelerat 
ed and outdoor exposure conditions. 
After four exposure in 
Arizona, for example, approximately 
90% of Cyanamid’s absorber 
in both the high- and 
polyethylene. Other 
available absorbers are 
migrate 


months 


remains 
low density 
commercially 
fugitive and 


out of the plastic. 





New Chemical Patents 


To obtain copies of these new patents, order them by 
number from the Commissioner of Patents, Washing- 


ton 25, D. C. Enclose 25 cents in coin, money order 
or Patent Office Coupons (but not stamps) for each 


patent ordered. 


Atomic Process Changes 

Color Of Diamonds 

> Diamonps THAT are colorless or 
nearly so may be colored blue or blue- 
green by a process recently patented. 

According to the inventor, Ronald 
D. Dugdale of Harwell, England, 
most natural diamonds have at least 
some color and many of them are 
fairly strongly colored. Except in the 
case of gray stones, the most common 
type, in which the color is due to 
inclusions near the surface, these 
tints do not seem to be caused by 
impurities but rather by atoms hav- 
ing been forced out of position in 
the crystal lattice. These atomic dis- 
placements are referred to as Frenkel 
defects. 

According to Mr. Dugdale’s pat- 
ent, No. 2,945,793, which he assign- 
ed to the U.S. Atomic Energy Com- 
mission, these Frenkel defects may be 
introduced by bombarding the dia- 
monds with high energy electrons. 
Mr. Dugdale believes that a pure blue 
color results from single, isolated de- 
fects and the blue-green from groups 
of defects. 

Colorless or very lightly colored 
diamonds are placed in an atomic 
pile or some other source of electrons 
with energies of 500,000 to 2,000,000 
electron volts (ev) for about an hour, 
after which they emerge either blue 
or blue-green. If the green tint is not 
wanted, it may be removed by heat 
ing the diamonds at 500 degrees cen 


tigrade for half an hour to give pure 
blue. 
Diamond Making 
Process Patented 
> Four patents, all assigned to Gen- 
eral Electric, cover the preparation of 
diamonds from other forms of carbon. 
General Electric was first successful 
in developing a process for the com- 
mercial production of diamonds over 
five years ago, but details were secret 
until late last year. 
CHEMISTRY, 1959.) 
Patent No. 2,947,610, awarded to 
Howard Tracy Hall of Provo, Utah, 
and Herbert M. Strong and Robert 
H. Wentorf Jr., both of Schenectady, 
N. Y., and assigned to General Elec- 
tric, was one of the four mentioned 
and describes how carbon may be 
converted to diamond by the action 
of heat and pressure in the presence 
of certain metallic catalysts. 


(December 


Pressures of more than 75,000 at- 
mospheres and temperatures of be- 
tween 1,200 and 2,000 degrees centi- 
grade may be used, the best results 
being obtained at about 95,000  at- 
mospheres and between 1,400 and 
1,800 degrees centigrade. The eleven 
metals listed as catalysts for the pro- 
cess include iron, nickel, cobalt, chro- 
mium and manganese. 

The apparatus used to achieve these 
conditions consists basically of a 
doughnut-shaped ring and two coni 
cal pistons. The reaction mixture is 
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placed in the center of the ring and 
the two pistons, one above and one 
below the ring, are compressed. The 
unit is heated electrically. 

U.S. industry uses more than two 
tons of diamonds every year for cut 
ting, grinding, and polishing, and was 
completely dependent on external 
sources of natural diamonds before 
General Electric started marketing 
synthetic diamonds in 1957. These 
man-made diamonds are not, unfor 
tunately, of gem quality. 


Polypropylene Improved 
Through Irradiation 
> Various ATTEMPTS have been made 
to improve the physical properties of 
the polyolefins, polyethylene and poly 
propylene, through cross-linking by 
means of radiation. In the case of 
polypropylene, results with the pure 
polymer have mostly been unsatisfac 
tory, according to Alexander A. Miller 
ol Schenectady, Ni. ¥: 

Mr. Miller has 


lent results 


that excel 
may be obtained by ir 
radiating polypropylene with high 
energy ionizing radiation in the pres- 
ence of a chlorobenzene solvent. He 
reports that this result is unexpected 
since all other solvents investigated 
hinder cross-linking by radiation. Mr. 
Miller assigned his patent to the Gen 
eral Electric Company. 


found 


Vodka Making 

Method Improved 

> A mopiriep method for making 
vedka won patent No. 2,946,687 for 
Frederick L. Jacobs of Wetherstield, 
Conn., who assigned rights to Heu- 
blein, Inc., of Hartford. The process 
uses partially activated, hardwood 
charcoal to modify the “congenerics,” 
or impurity particles, from the alco 
helic spirits. It is superior to other 
hard-wood charcoal or true activated 
carbon for this purpose, the inventor 
claims. 

Fluoroform Process 
Improved 

> Fivorororm, a chemical used in 
some low temperature refrigerators, 
is first cousin to the more familiar 
chloroform but has fluorine in place 
of chlorine. Leon Jerzy Belf of Bris- 
tol, England, was awarded patent No. 
2,946,827 for his improved process for 
the preparation of fluoroform, and as 
signed it to The National Smelting 
Co. Ltd. of London. 


Mr. Belf’s method consists of pas 
sing a mixture of hydrogen fluoride 
and chloroform at temperatures be 
tween 200 and 400 degrees centigrade 
over a catalyst of activated carbon im 


pregnated with iron chloride. 


Good yields are reported, when a 
two-step procedure is employed. 


Alloy Permits Greater Use of Alumina 


> A New aALtoy with heat expansion 
properties similar to those of alum- 
ina, a ceramic of great potential in 
the electronics industry, has been de 
veloped. 

The advent of the inexpensive and 
easily fabricated alloy, called Fernico 
5, will make alumina more useful in 


XUM 


such things as electron tubes, ther 
mionic energy converters and high 
temperature circuits, all of which re 
quire metal-to-ceramic seals. 

Fernico-5 is an alloy of iron, nick 
el, and cobalt, in undisclosed propor- 
tions, developed by the General Elec- 
tric Research Laboratory. 








For the Home Lab 


Sulfuric Acid 


by Burton L. Hawk 


> Ir | were asked to name the most 
important chemical ever produced, I 
would certainly nominate sulfuric 
acid as the most likely candidate. No 
other substance in history has been 
as vital in chemical industry. Indeed 
the prosperity and success of a coun 
try can be measured by its production 
of sulfuric acid. Not only is this ma 
terial important in its own right, but 
in addition it is a necessary building 
block used in the formation of hun 
dreds of other industrial chemicals. 


Why is sulfuric acid so important? 
Simply because it does so many things 
so well. It has the additional advan- 
tage of being readily available in 
abundance and is very economical to 
use. Let us examine a few of its prop 
erties. 

First of all, despite its importance, 
usefulness, etc., sulfuric acid can be 
very dangerous when not handled 
carefully. Be sure not to spill ony on 
your skin or clothing. Keep your face 
away from all reactions. And don’t 
forget the famous rule: when diluting 
the acid, pour the acid into the water 

never the reverse! 


Dehydrating Agent 

Dip a glass rod into a bottle of 
concentrated sulfuric acid and allow 
of the acid to roll off 
the rod onto a piece of paper, a piece 
of wood, and a piece of cloth. Exam 
ine these articles after a few minutes. 
Note that the paper and the wood 
are charred and that the cloth will 
probably have a hole in it. Now you 


a few drops 
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know why we say do not spill the 
acid on your skin. The reason for the 
charring is that sulfuric acid has a 
great affinity for water. Thus substan 
ces that contain hydrogen and oxygen 
in the proportion of 2 to 1 (such as 
cellulose, starch and sugar) are char. 
red because the acid removes the wa- 
ter and leaves the carbon behind. 
Place about ‘4 inch of sugar in a 
small dry test tube. Add about 10 
drops of concentrated sulfuric acid 
and warm the tube gently until the 
action begins. Then remove the heat 
and hold the tube away from your 
face. Note the action is quite vigorous 
and that you are finally left with a 
large volume of porous carbon. 


The above demonstrations illustrate 
sulfuric acid as a dehydrating agent. 


Oxidizing Agent 

Fill a test tube about one-quarter 
full of concentrated sulfuric acid. Add 
a few small pieces of copper and 
warm the liquid very carefully. (Keep 
your face away! Hot sulfuric acid is 
particularly dangerous!). After a short 
while the solution will turn blue and 
sulfur evolved. You can 
detect it by smelling cautiously at the 
mouth of the tube — after you re- 
move the heat. The blue color is due 
to the formation of copper sulfate. 
The copper was oxidized to the cu- 
pric ion and the acid reduced to sul- 
fur dioxide. Sulfuric acid will react 
with sulfur itself to produce sulfur 
dioxide. Here sulfuric acid acts as an 
oxidizing agent. 


dioxide is 
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Acid 
Strangely enough the concentrated 
acid does not attack metals as vig 


orously as the dilute acid. Drop an 
iron nail in a test tube containing 


concentrated sulfuric acid and another 
nail in a tube containing dilute acid. 
Note that the nail is more readily 
attacked by the dilute solution. This 
property enables the concentrated acid 
to be shipped in iron tank cars and 
to be stored in iron tanks. (There are 
exceptions, of course. Copper, as we 
have shown above, is attacked by the 
concentrated acid. Now add a piece 
of copper to dilute sulfuric acid. 
Warm gently. Note that there is no 
The 


with 


reaction of the dilute 
iron tends to the 
metal of iron rust. Large quantities 


action. ) 
acid clean 
of acid are consumed by the steel in 
dustry for this purpose in a “pickling 
bath”. In this category sulfuric acid 
acts as an acid. Its particular advan 
tage here is its non-volatility. 
Catalyst 

In organic chemistry, sulfuric acid 
is used to hasten many reactions, 
thereby acting as a catalyst. Fill two 
test tubes each about one-quarter with 
salicylic acid. Just cover the acid in 
one tube with methyl alcohol and heat 
gently. SMELL CAUTIOUSLY. You 
should not be able to detect any odor 
other than that of the alcohol. Now 
add the same quantity of methyl al 
cohol to the second tube. Also add an 
equal quantity of sulfuric acid. Warm 
gently for a short while. Remove the 
heat and smell again. Can you detect 
the odor of wintergreen? This is 
methyl salicylate; its formation hast- 
ened by the sulfuric acid. 
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Preparation 

There is no strong acid available 
which is sufhciently non-volatile to 
liberate sulfuric acid from the sul 
fates. It is thus necessary to start from 
scratch and prepare the acid almost 
entirely from the elements. Sulfur is 
burned to obtain sulfur dioxide. Sul 
fur dioxide is further oxidized to sul 
fur trioxide. Sulfur trioxide is dissolv 
ed in water to form sulfuric acid. 
There are two main processes in use 
to prepare sulfuric acid. The Contact 
Process, in which sulfur dioxide and 
oxygen are passed over a catalyst to 
obtain the trioxide, is used more ex 
tensively nowadays. The Chamber 
Process, which has been used over a 
hundred years, utilizes nitrogen di- 
oxide for the oxidation of sulfur di- 
oxide to the trioxide. 


Because of the elaborate equipment 
required, it is quite difficult to pre- 
pare sulfuric acid in a home labora 
tory. The following methods are giv 
en for demonstration only and rep 
the “Chamber i 
very crude way. 


resent Process’ in a 

Place about 10 drops of concentrat 
ed nitric acid in a large flask. Now 
you will need a source of sulfur di 
oxide, which is most easily prepared 
by the action of dilute hydrochloric 
acid on sodium bisulfite. Place a few 
grams of the latter in a flask and cov 
er with water. Insert a 2-hole stopper 
containing a thistle tube and an out- 
let tube. Direct the outlet tube into 
the flask containing the nitric acid. 
To start the reaction, pour dilute 
hydrochloric acid in small quantities 
through the thistle tube. Sulfur diox 
ide is generated. As the gas enters 
the flask containing the nitric acid 
brown After a 


fumes are formed. 


Ww 
At 









while these fumes will disappear and 
the walls of the flask will be covered 
with a network of crystals. These are 
crystals of nitrosyl] sulfuric acid (nor 
mally this substance is not allowed to 
cry stallize in the commercial process ). 
Discontinue the reaction and add 
about 10 cc. of water. The crystals 
react with the water forming sulfuric 
acid and the oxides of nitrogen are 
evolved. 








If you really want to go native, you 
can go all the way back and start 
with sulfur itself. Place some sulfur 
in a deflagrating spoon, ignite it, and 
allow it to burn in a large wide 
mouthed bottle as long as possible. 
Then quickly add a few drops of con 
centrated nitric acid and place the bot 
tle mouth-to-mouth with another bot 
tle. Holding the bottles tightly, rock 
them gently so that the oe a dioxide 



























> AN ALL-ALUMINUM unit for the dis 
tillation of sea water is being devel 
oped by the U. S. Army Engineer 
Research and Development Labora 
tories, Fort Belvoir, Va. It is the first 
known application of aluminum for 
this purpose. Military desalting equip- 
ment is currently being made of 
cupro-nickel. The aluminum unit is 
expected to be lighter, have a greater 


> FUTURE SPACE TRAVELERS may get 
their oxygen from a chemical process 
known for many years, the reduction 
of carbon dioxide with hydrogen and 
recovery of breathable oxygen by 
electrolysis of water. Dr. lohn F. Fos- 


Columbus, Ohio, told an American 
Institute of Chemical Engineers meet- 
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ter of Battelle Memorial Institute, 


and nitric acid fumes are mixed 
thoroughly with the air contained in 
the second bottle. Finally, add about 
10 ml. of water and shake. 

To the sulfuric acid you have made 
(by either method), add a few drops 
of barium chloride solution and 1 ce, 
of dilute hydrochloric acid. A white 
precipitate should form indicating the 
presence of sulfuric acid. This pre 
cipitate is barium sulfate. 

We doubt if the acid obtained by 
these methods is very strong, but you 
can try adding a piece of zinc toa 
portion and heating gently. Is the 
metal attacked? If you get desperate, 
you might add a piece of litmus paper 
to a portion of the homemade acid. 
It should at least turn pink. If it 
doesn't, then we suggest you purchase 
your acid at the nearest chemical sup 
ply house. 


Aluminum Sea-Water Converter Planned 


capacity and better fuel economy, and 


climinate the need for large amounts 
cf nickel that may not be available 
in the event of mobilization. 

The design will probably result in 
a trailer-mounted unit, suitable for de- 
livery by helicopter and capable of 
producing 125 gallons per hour of 
drinking water from sea water. 


Oxygen for Space Travelers 


ing that process “appears to be sub- 
stantially superior to other processes 
considered.” The apparatus involved 
has “potentially a low weight, great 
reliability, and good efficiency with 


low power and energy consumption.” 


Reduction of carbon dioxide by hy- 
drogen has been used by the gas in 
dustry to produce fuel gas. 
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Directions: Mark the answer you think most nearly correct. 
Answers are on page 45. 


\. Which of the following sugars is 
obtained directly from sugar cane? 
ik Glucose 

Sucrose 
3. Dextrose 
+. Fructose 


B. The action of some substances in 
giving up water when exposed to 
air to form a dry powder is known 
as 
1. Efflorescence 
2. Dehydration 
3. Desiccation 
+. Evaporation 

C. Early scientific philosophers recog 
nized only four “elements.” These 
were: 


1. Metals, salts, liquids, and gases. 


2. Hot, cold, wet, and dry. 

3. Earth, air, fire, and water. 

4. Water, sulfur, mercury, and 
air. 


D. A kymograph is used to measure 
Variations in 
b Acidity 
2. Oxidizing potential 
3. Blood pressure 
4. Sublimation temperature 


E. The maximum number of axes of 
symmetry possible for a natural 
cry stal is 


/ 
Y 
/ 


l 
l 


& Ww hr = 
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High Purity Beryllium from Scrap 


> HIGH PURITY BERYLLIUM, contain 
ing less than one-half a percent of 
undesirable materials, to meet space 
age requirements can be obtained by 
electricity refining beryllium scrap 
metal, the Department of Interior’s 
Bureau of Mines reports. Beryllium’s 
important uses are in nuclear reactors 
and in temperature-resistant materials 
tor missiles and satellites. 


The new method, developed by 
three scientists at the Bureau’s Met 
llurgical Research Laboratory in 
Boulder City, Nev., uses what is 
known as the tused-salt process. Use 
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of the technique for refining other 
metals is under investigation. 

Beads of beryllium are used as an 
anode in the bottom of a special air 
free electrorefining cell of the type 
developed by the Bureau to refine 
titanium. 


Molten salts of potassium, lithium 
and beryllium serve as the electrolyte. 
Crystals of the near-pure beryllium 
form on the cathode much as rock 
candy builds up on a string. 


The investigations on beryllium re 
finement were made by M. M. Wong, 
FP. R. Cattoir and D. H. Baker Jr. 





Science Talent Search 
Project Report 


lsolation of an “Enzyme” 


by Joun Cuarces MaArALpo 
Saint Mary High School, Cheyenne, Wyoming 
John Maraldo, 18, was a winner in the 19th Science 
Talent Search. He plans to major in science at univer- 
sity and eventually to do research in astro-physics or 


chemistry. 


> Ir ts My ConvicTION that, contrary 
to popular belief, scientists are prin- 
cipally interested in research which 
has for its purpose the preservation 
rather than the destruction of life. 
This goal has been the motivating 
force in the group project being con 
ducted in my school. That same goal 
has been a source of private inspira- 
tion to me in my research which a 
rose from the group project. 

Many 
deadly germs to be feared and avoid 
ed. However, although scientists have 
known some time that bacteria 
are essential to life, it has been only 
in comparatively recent years that 
these fascinating, minute creatures 
have been studied with a view to de- 
veloping the positive use of their 
properties in a score of fields. My pro- 
ject bacterium which 
might possibly be used to save lives 
instead of destroying them. 


consider bacteria solely as 


tor 


concerns a 


Background 

This project has a very interesting 
background. A few years ago some 
unidentified bacteria were isolated in 
the laboratory at my school, one of 
which had the rare property of lique- 
fying agar. Since this bacterium de- 
graded this complex carbohydrate as 
well as complex proteins, it was sug 
gested that it might also liquefy blood 





































clots, and this it seems to do. Con- 
sequently, a group project was Start- 
ed to see if we could isolate an anti- 
coagulant as a material that would 
dissolve blood clots, in the hope of 
using it for heart and other circula- 
tory difhiculties. 

Since we are not quite ready to 
begin the work on blood, my science 
teacher suggested that I begin to ex- 
periment with methods of isolation 
using bacteria which liquefied gela- 
tin, to learn various laboratory pro 
cedures and techniques, and to learn 
some aspects of bio-chemistry. Gela- 





tin was used because it is easily ob- dk 
tained and easier to work with than | 1/9, 
blood. } > : 
In the course of my experiments, | 
which I shall describe later, I dis- 
covered an unknown substance pro- 
duced by a bacterium which is sim- 
ilar to an enzyme in its activity, and thi 
I have isolated this substance. Al- | on 
though it has not been proven that * 
this substance is an enzyme, I shall} ; 
refer to it as an “enzyme” in the re- pa 
mainder of this report. No other term ia 


is appropriate for it since it resembles co 
an enzyme in its function. 


the 
Methods of Isolation la. 
I made the bacterial culture from} the 


which the enzyme was isolated by ed 
inoculating the bacterium into a very 
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‘y pro- 
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Gela- 
ily ob | ® Joun Maratpo is shown with the final product of his project as part of the 
h than | 19th Science Talent Search exhibition in Washington. John was one of 40 
S.T.S. winners selected from over 29,000 high school senior entrants through 
"= ut the United States. 
dis- 
ce pro 
is sim- 
ity, and thin (1.5%) solution of gelatin and ered to prevent evaporation. How 
ice. Al permitting it to grow from 24 to 48 ever, I later found this method in 
= ha} hours. Since bacteria ordinarily digest convenient because I needed larger 
I shall toods outside the cell and hence se- quantities of culture. I next tried 
the re crete the enzyme into the culture small test tubes containing about 5 
ler term) edium, the solution was made thin.  c.c. of gelatin and poured in about | 
sembles | centrifuged the culture containing — c.c. of the culture. The gelatin lique 
the enzyme to precipitate the bacter fied so | knew that the enzyme was 


ia. To make sure the enzyme was in in the centrifuged culture. 
re from| the culture after centrifugation, I test 
ated by cd the centrifuged culture against gel- Purification 
o a very, tin, first in pitted micro-slides cov lo purity the enzyme, | attempted 
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methods of isolation: 
(2) change of pH; 
and (4) extraction. 


four common 
(1) salting-out; 
(3) dialysis; 
Salting-out is a process by which 
substances may be precipitated out of 
a solution by saturating with salt. I 
employed the three salts most com- 
monly used for this method, ammoni- 
um sulfate; magnesium sulfate, and 
sodium sulfate. In each case no pre- 
cipitate was formed and no noticeable 


change took place, so | abandoned 
this method. 
Sometimes a substance may preci- 


pitate out of a liquid when the pH of 
the liquid is changed, particularly if 
the particles are colloidal. 

I found the pH of the centrifuged cul 
ture to be acidic (5.5). I changed the 
pH of the liquid progressively up to 
11, using sodium hydroxide, and 
down to 1, using hydrochloric acid. 
I repeated the process using sodium 
bicarbonate and acetic acid in case the 
reactions of the first combinations had 
been too harsh. In no case did a pre- 
cipitate form, so I was obliged to 
abandon this method also. 

The next process, dialysis, | found 
to be the most interesting even though 
it didn’t work. This complex process 
is a means of separating compounds 
by the difference in their rates of dif- 
fusion through semi-permeable mem 
branes. For this method I used the 
“extracted culture” which I shall ex- 
plain more fully later. A small quan- 
tity of this culture was placed in a 
dialy zing sac, which was dropped in- 
to a beaker containing a solution of 
disodium hydrogen phosphate in 
pure water made up to a pH of 7.5 
This was refrigerated for three days 
during which time the solution in the 
beaker separated into three parts: the 
top, dark brown; a clear middle sec 


40) 


tion; and a white powdery substance 
on the bottom. The fraction in the 
sac also turned brown. I tested each 
of the parts against gelatin, and all 
of the possible “combing ations of parts, 
in case the enzyme had separated in- 
to an enzyme and co-enzyme, each 
in a different part, with both needed 
to liquefy gelatin. However, none of 
the parts either separate or combined, 
liquefied gelatin. I concluded, after 
investigating, that the enzyme had 
probably decomposed under the con- 
ditions I had set up. 


Extraction 

The method I had really started 
out with and the one which actually 
did purify the enzyme was extraction. 
This is the process of separating com- 
pounds by adding an immiscible 
liquid to the liquid containing the de- 
sired substance. In this way some 
compounds may be taken out because 
they are more soluble one liquid 
than the other. I used four solvents, 
each immiscible with water: benzene, 
carbon tetrachloride, chloroform, and 
di-ethyl ether. 


I tried two extraction methods, sep 
arate extraction and continuous ex- 
traction. In separate extraction a small 
amount of the centrifuged culture 
was poured into a separatory funnel, 
and the same amount of solvent ad- 
ded. Then, after shaking the liquids, 
I allowed them to separate. I hoped 
that the enzyme I was trying to ex- 
tract would go into the solvent, which 
could then be evaporated, leaving the 
isolated enzyme. This did not occur, 
but in each case a precipitate was 
formed at the interface. After testing 


each part, the solvent fraction, the 


water fraction, and the precipitate, 


against gelatin, | discovered that the 
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enzyme remained in the water part. 
Only this part continued to liquefy 
gelatin. However, I knew the enzyme 
was purified to some extent because 
substances taken out of 
the water part, forming a precipitate. 

In continuous extraction, a large 
amount of centrifuged culture was 
used and the same amount of solvent 


some were 


added in the separatory funnel. 


| again shook the liquids and al 
lowed them to separate, I repeated 
this process three times using the same 
water fraction with each solvent, and 
using the solvents in order of increas 
ing dipole moments. 


After each of the four extractions 
| tested the water fraction against 
gelatin, and discovered that the en 
zyme was evidently purified more 
each time because the gelatin liquefi 
ed more quickly after each extraction. 

At this point I had no way of know 
ing how pure the substance was, but 
| allowed the last extracted water part 
to stand in a watch glass to see what 
would occur when the water evapor 
ated. Crystals formed, indicating that 
the substance was fairly pure. These 
transparent crystals averaged about 
three quarters of an inch in length 
and were hair-like in width. I proved 
that these crystals either were the iso- 
lated enzyme itself, or contained the 
enzyme, by inserting a few into a 
small test tube containing gelatin, 
which liquefied in very short time. 


When I placed the watch glass con- 
taining the crystals in an enlarger and 
exposed photographic paper, to my de 
light, the crystals were well formed 
and uniform in shape, indicating the 
purity of the crystals. However, I real- 
ized that more confirmatory work 
needed to be done. 

My studies and experiments had 
reached this stage at the end of my 
junior year. This fall, | was determin 
ed to pursue that confirmatory work, 
possibly identify the enzyme, and per 
haps prove it to be beneficial. It wasn’t 
until this fall that I noticed the en 
zyme to be very similar to trypsin in 
Its activity. 

At this my teacher 
suggested that the enzyme I seemed 
to have isolated had properties more 
suitable to the dissolving of burned 
tissue than 


point science 


of blood 
clots. From this time on testing the 
former became my objective. My sci 
ence teacher, however, is carrying on 
her own research work in the area of 
anticoagulants, hence the original goal 
of our group investigation has not 
been lost. 


Tests 

With the assistance of Dr. Rosalie 
DD. Reynolds, assistant professor of 
chemistry at the University of Wyom 
ing, | was able to run some tests on 
crystallized substance to determine 
its characteristics. The following table 
describes the tests and their results: 


the dissolution 


TESTS ON THE CRYSTALLIZED SUBSTANCE 


CHARACTERISTICS 
l. Organic Combustion 
2. Not a protein 


crystals 
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METHOD OF TESTING 


a) Xanthoproteic test 
b) Observation of 


REACTION 
Leaves carbon residue 
when burned 


a) No color change 
b) Crystals well formed, 
easily 
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3. Very pure 


4. Halogen Compound 


Yi 


No sulfur 


». No nitrogen 

7 Solubility 

a) Soluble in water 

b) Not soluble in 
1. Acetone 

. Acetonitrile 

. Benzene 

4+. Benzol 


) 
2 
3 


5. Carbon tetrachloride 


». Chloroform 
7. Ether 

. Ethyl Acetate 
P Ethyl Alcohol 
8. Acidic 


x 


9, Not conclusive 





Silver nitrate tests 


Lead acetate test 
Sodium fusion test 


Crystallized substance 
placed into test tube of 


solvent. 


pH_ paper 


Infrared spectro 


photometer 


From these tests | formed the fol- 


lowing conclusions: 


The crystallized substance: 


(1) is organic. 


(2) is not a protein and therefore 
possibly not an enzyme. 
(3) is a pure compound. 


(4) contains a halogen. 


(5) is soluble in water but not in 
many organic solvents. 


(6) is acidic. 


Since gelatin is a constituent of col 
lagen and since it is this material 
which is so difficult to dispose of in 
cases of burns, I intend to do further 
research on this substance and its pos- 
sible application as a cure for burns. 


I am conducting tests to determine 
what effect the crystallized substance 
has on meat, since its result on this 
could suggest its effect on burnt tis- 
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sue. Other determinative tests are al- 


Vapor fractometer 









to light 


Reaction to 6.5, 
slightly acidic 


microns 


so planned in the hope that I may 
develop a product that could save 


human lives. 


Summary 


1. The substance which liquefies gel- 
atin was isolated in crystalline form 
by the continuous extraction meth- 
od and all tests indicate that it is 


pure. 


be done. 


w 


sible cure for serious burns. 
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Only | peak 
Precipitate formed which 
darkened when exposed 


No reaction 

No reaction 

a) Dissolved 

b) Not dissolved 
(very unusual) 


Absorbed rays at different 


2. The crystallized substance appears 
to be something other than an en- 
zyme. Further testing remains to 


It is hoped to continue experiments 
relating to the substance as a pos- 
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Van Allen Belts Kill Solar Batteries 


> Tue radiation belts surrounding the This radiation also will make man 
earth in space deal two body blows ned space stations in the belts im 
to solar batteries used to power satel possible for many years. The tons of 
lite instruments. shielding required is too great to be 

According to Dr. James A. Van practical now, Dr. Van Allen. said. 
\llen. discoverer of the belts. the ra. Man, however, can pass through the 


diation appears to change the vital belts safely or remain in them for 
structure of the semi-conductors and short times with relatively thin 


blackens the quartz windows de shielding for protection. 
signed to let the sun’s light in. Dr. Van Allen, a key figure in 
The cells, which convert sunlight} America’s space work, is the head of 
into electricity, would probably last the State University of lowa physics 
only a few days or weeks in a satel- department. He described the Van 
lite that orbited continuously within Allen belts (named for him) as “ha- 
the outer radiation belt. los” of charged particles. 


On the Back Cover 


> Ovr Back Cover shows a chemist at —— in the Boeing Airplane Com- 
pany's research laboratory in Wichita, Kansas. He is using gas adsorption 
techniques in high vacuum environment to determine the surface area of 
materials. This is part of a study aimed at discovering better bonding agents. 

The aircraft industry requires chemical research on a very high plane in 
order to keep up with the increasing demands on matertals in planes. In ad- 
dition to the expected testing and development fields these laboratories carry 
out investigations into the atomic and molecular structure of materials. 

Boeing’s Wichita Division has the prime responsibility for production and 
development of the B-52G missile platform bomber. Research is carried out 
in the support activities of propulsion, structures, electronics, flight test, 
mechanical equipment, digital computing and wind tunnel. 
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“Easy there, young man — you want to blow up the whole city?” 


Converting Salt Water 


> Tuer asout 14 known pro- 
cesses for converting salt or brackish 
water into fresh water, according to 
a Yale University engineer. 


ARE 


These may be classified 
under two general headings. The first 
includes the processes that separate 
water from a residual brine, while 
the second comprises processes that 
separate the salt from a residual brine. 


processes 


Dr. Barnett F. Dodge told the Uni- 
versity of Denver Chapter of the So 
ciety of the Sigma Xi, national or 
ganization for the encouragement of 
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scientific research, that the first group 
includes single effect evaporation us 
ing heat from fuels, multiple effect 
evaporation using heat from fuels, 
vapor-compression evaporation, solar 
evaporation, evaporation with nuclear 
energy, evaporation based on tempera- 
ture differences in the ocean, critical- 
pressure evaporation, direct freezing, 
indirect freezing, solvent extraction 
and absorption, osmosis, and osmion 


1c process. 


The second group includes ion ex 
change and electrodialysis. 
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Detergent Removes Radioactives 


> SPECIAL DETERGENT compounds are 
ing by the Atomic 
\uthority, England, 
tamination by radioactive metals and 


used Energy 


to remove con 
| ] 
their Salts. 

One of these detergents is reported 
high 
perfection deal successfully 
vith contamination even 
when it has become chemically bound 
to working 


reached 
and 


to have a degree of 
can 


radioactive 
surfaces or to clothing. 
has been to 
adsorption of the contam 
during and 


occur with 


Its composition chosen 
prevent re 
inant 


such 


dilution rinsing, 


as can acid decon 


tamination. 


This detergent compound comes in 


arious forms. One of the easiest to 
handle is a cream, made by adding 
1 thickening agent such as sodium 


to the solution. 
This may be applied to aircraft by 
brushing, the coating kept moist by 


ight spraying and then removed with 


ilginate detergent 


Coatings Increase 


> Faricut 


nesium, 


STRENGTHS of steel, mag 


and copper-beryllium alloys 
are greatly increased w hen the metals 
are coated with a one molecule-thick 

layer of certain organic chemical com 
pounds, research at the National Bur 


eau of Standards has demonstrated. 


Environment greatly affects the fa 


tigue strengths of metals. Traces of 


water and oxygen from the air will 


cause surface corrosion. Even a slight 
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hot water or wet steam. Where con 
tamination has penetrated into the 
surfaces to be treated, the compound 
can include an 


abrasive such as pow 


dered pumic ce. 


The detergent provides mild con 
ditions of acidity that allow practically 
any material to be treated, 
pecially suitable for textiles (including 


wool ), paints, 


being es 


plastics, rubber and 


metals. 


and 
less steel surfaces contaminated with 
a plutonium salt solution and with 


In one test, aluminum stain 


a cerium-144 salt solution were expos 


ed to the detergent for 15 minutes 
at room temperature. 
At the end of the test, plutonium 


contamination on the aluminum had 
been reduced to 0.5% and on the stain 
less steel to 0.8%, while cerium-144 on 
the aluminum had dropped to 0.2% 
>C 


and on the stainless stee! to 3.2% 


Fatigue Strength 


amount of corrosion will considerably 
weaken the 

The 
having at least seven c: irbon atoms in 
a chain with a “polar group’ (a group 
of atoms having a separation of elec- 
tronic charge) at one end. 


metal. 


coatings consist of molecules 


These molecules tend to pack 
gether with the polar groups attached 
to the the metal to form 
the coating which keeps out the oxy 


surface olf 


gen and water molecules. 


Ol 17 on 
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GERMAN-ENGLISH SciENCE DicTION- 
ary for Students in Chemistry, Phys- 
ics, Biology, Agriculture and Related 
Sciences Louis De Vries _— Me 
Graw’, 3rd ed. (1959), 592 p., $7. In 
cludes over 3,000 new terms that have 
become important since the end of 


World War II. 


RADIOACTIVITY FOR PHARMACEUTI- 
CAL AND ALLIED ResearcH LABora- 
roriEs — Abraham Edelmann, Ed. — 


Academic, 171 p., illus., $6. Sympos- 
ium sponsored by Nuclear Science 
and Engineering Corporation, held in 


Uniontown, Pa. 


INsTABILITY CONSTANTS OF Com- 
PLEX Compounps — K. B. Yatsimir- 
skii and V. P. Vasil’ev — transl. from 
Russian — Consultants Bureau, 214 
p., $6.75. Introductory section of a 
general theoretical nature, followed by 
instability constants of 1381 complex 
compounds. 


CLASSIFICATION OF HicH PoLyMERs: 
A Review — R. Houwink with H. 
3ouman — /.U.P.A.C. (Butterworths, 
Canada), 54 p., paper, $2.25. Critical 
review of classification systems cover- 
ing the field of plastics, rubbers and 
synthetic fibers. 


BiocHEMISTRY OF STEROIDS — Erich 
Heftmann and Erich Mosettig — 
Reinhold, 231 p., $6.90. Concise source 
of information on the biochemical as- 
pects of steroid hormones. 


AN INTRODUCTION TO STATISTICAL 
THERMODYNAMIcs — Terrell L. Hill 
— Addison-Wesley, 508 p., $9.75. 
Text for courses in chemistry or phys- 
ics on the advanced undergraduate- 
graduate level. 
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| 
CHEMISTRY FOR ENGINEERS: An Ip 


troductory Course — Edward Car. | 
mell — Butterworths, (Canada), \7) | 
p., illus., $5. Intended as backgroun 
study for all branches of engineering 


PrincipLes oF Unit OPERATIONS — 
Alan S. Foust and others — Wiley 
578 p., illus., $15. For junior student: | 
in chemical engineering, text empha | 


sizes the general principles underlying | 


groups of operations. 


Matrer, ENERGY AND CHENGE: Ex 
porations in Chemistry for Elemen 


tary School Children — Harry Mil 
grom — Manuf. Chemist Assn., 5 


p-, illus., paper, 50¢. Booklet of ex 
periments emphasizing chemical prin 
ciples, to aid elementary school teach 
ers. 


Grass: Its Industrial Applications 
— Charles John Phillips Reinhold 
252 p., illus., $6.95. Covers the manu 
facture, physical and chemical prop 
erties, and applications of all types oi 
glass. 


Tue Sor anp Its Fertitrry — H 
Teuscher and R. Adler with Jerom 
P. Seaton — Reinhold, 446 p., $12 
Describes the soil, its constituents 
properties, and actions, in relation t 
the plants which it produces, giving 
detailed scientific background. 


ELEMENTs OF PHysicAL CHEMISTR 
— Samuel Glasstone and David Lew 
is — Van Nostrand, 2nd ed., 758 p. 
illus., $8.50. Thoroughly revised in 
troductory text, with emphasis 1 
clear presentation of basic principle 
of modern physical chemistry. 
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Chemistry 


> Ninety percent of the scientists and 
engineers produced by the human 
race are alive and working today. 


> Monel metal is an alloy of nickel 
and copper and is highly resistant to 
the corrosive action of sea water. 


> Introduction of fluorine into public 
drinking water supplies reduces the 
incidence of caries up to 60%. 


> The annual rate of vanadium con 
sumption in the United States is of 
the order of 12,000,000 pounds. 


> The elements most necessary for 
tree growth are nitrogen, phosphorus, 


and potassium. 


> About 20,700,000 new tranquilizer 
prescriptions were filled in pharma- 
cies during 1959, about one for every 
nine Americans. 


>» Chewing gum nowadays consists of 
approximately 20% gum base, 19% 
corn syrup, 60% sugar, and 1% flavor 


ing. 


> Columbium alloys containing tung 
sten and titanium combine oxidation 
resistance to 2550 degrees Fahrenheit 
with good mechanical properties. 


> Modern science recognizes a hate 
hormone and the physical effects of 
fear and despair, these emotions re- 
sulting in a definite change in the 
chemistry of the body. 


> Barbituric acid and its derivatives 
are the major cause of fatal poisoning 
adults in the 25 64 age 
group, with wood and denatured al 
cohols ranking second, 


among to 


OcroBer 1960 
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> Calcined alumina is used chiefly in 
the preduction of aluminum. 


> It is expected that Malaya will over 
take Indonesia in 1960 to become the 
world’s largest producer of natural 
rubber. 


> A new refractory metal thermo 
couple combination measures temper- 
atures accurately up to 5,072 degrees 
Fahrenheit. 


> The layer of foam put on a con 
crete runway for planes whose under- 
carriages have jammed does not “lu 
bricate” the landing to any appreci 
able extent, but is very effective in 
preventing fires caused by friction 


sparks. 


> A spray of DDT or lead arsenate 
will control canker worm larvae. 


> The German chemist, Glauber, 
found in 1648 that a fusion of alkali 
and silica could be dissolved to give 
a syrupy solution, now called “water 


glass. 


> The metal beryllium has a resist 
ance to bending about 40% higher 
than that of steel, while weighing 
barely as much as magnesium, and 
has a high melting point of 1,278 
degrees centigrade. 


> Concrete can now be made with- 
out water by using a special binding 
agent which, mixed with sand from 
dunes, desert or plains, forms a fin- 
ished concrete. 


> It takes 28 years lor strontium-90 
to lose half its radioactivity. 








GIFT ORDER BLANK 





CHEMISTRY 
Gift from | 


PLEASE PRINT 
STREET ADDRESS 


CITY & STATE 
Mail to SCIENCE SERVICE, 1719 N Street, N.W., Washington 6, D. C. 
CHECK HERE > to include your own at above rate 
r) lLenclose $ 
[] Please bill me 


rp) New tr] Renewal 
and to 
PLEASE PRINT 
STREET ADDRESS 
CITY & STATE 
MAKE OUT Christmas Card 
TO READ from 
rc) New ‘e Renewal 


and to 


PLEASE PRINT 
STREET ADDRESS 


CITY & STATE 
MAKE OUT Christmas Card 
TO READ from 


Additional Gift Names may be added on other paper 
and attached to this order. oO 60 


CHEMISTRY 


De 


cul 


yo 


kn 


XU 


_ | You Can Help Their Understanding 
x 


y 
iy 
/) 

Wd) 


with CHEMISTRY 
for Crh, ristmas 





g 





Dear Christmas Giver: 
newal 

Many of your friends whose names are on your Christmas list have a keen 
curiosity about the WHY and HOW of the chemical world. We are devoted 
to the idea that chemistry is a science that can be understood, and we invite 
your cooperation in proving this to these friends. 


That boy or girl in high school or in college, that wife of a scientist, that 
business man or lawyer, that professional chemist, that teacher — they will 
appreciate CHEMISTRY. 





Coming eight times a year, CHEMISTRY in its easily handled pocket size, 
costs only $4.00 a year. If TWO or more subscriptions are ordered at one 
time (your own renewal can be one of them), the cost is $4.00 for the first 


ynewal 


and $3.00 for each additional subscription. All gift subscriptions will begin 
with the September issue, the four fall issues being mailed in one package 
with a specially designed Christmas card announcing your gift. 


Think over your friends and relatives with the grand hobby of collecting 
knowledge and give them CHEMISTRY for Christmas. Just send us their names 
—_— | and addresses on the convenient order blank on page 48. 


The Editors of CHEMISTRY 
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